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Introduction 

Historically, wetlands have been considered 
unproductive lands with little value to soci- 
ety (Mitsch and Gosselink 1993). Conse- 
quently wetlands have long been chained, 
filled, or otherwise manipulated to produce 
goods and services valued by society This 
lias resulted in significant wetland destruc- 
tion and degradation in die United States 
Dahl (1990) estimated that over half of the 
wetlands acres in the conterminous United 
States have been bst since 17S0, and that 
approximately 25% of Montana's wetland 
acres have been bst in the same period 

In the last 20 years, as awareness of the cu- 
mulative loss and damage to wetlands in the 
United States has grown, so too lias soci- 
ety's appreciation of the ecological impor- 
tance and economic benefits of wetlands. 
This recognition lias increased the regula- 
tory oversight on wetland-disturbing activi- 
ties and expanded opportunities for wetland 
conservation 

In the semi-arid northern Great Plains, 
where water demand may exceed supply; 
water resource management has a direct 
bearing on the condition and persistence of 
remaining wetlands The Bureau of Recla- 
mation is one of the main government agen- 
cies charged with managing water flows and 
availability in the region The Bureau is in- 
volved with settling a dispute between Na- 
tive American tribes and the government 
over availability of water in the Milk River 
drainage. Settlement of these water rights 
may change water diversions and distribu- 
tions in fee area, consequently affecting die 
functional and ecological integrity of wet- 
lands and nperian areas 

The purpose of this study is to provide the 
Bureau lnfonnabon on riparian and wetland 
resources and to document remaining high 



qualrty wetlands within the study aiea Un- 
derstanding the diversity, location, and con- 
dition of wetland and riparian areas will help 
to minimize potential impacts to these re- 
sources. 

Study Area 

Physical Setting 

The study area is in north central Ivfontana in 
Liberty, Choteau, HilL Blaine. Phillips, and 
Valley Comities It is within the Montana 
Glaciated Plains subsection of the Great 
Plains ecological unit and includes the lower 
Milk and Manas River watersheds below 
Fresno and Tiber Dams, respsctrvely (Figure 
1). Milk River tributaries, such as Battle, 
Assiniboine, and Whitewater Creeks, are 
within the study location. This region is 
characterized by plains, terraces, and flood- 
plains that formed in glacial till, gravel de- 
posits, and alluvium over clay shale, sand- 
stone, and siltstone (Nesseretal. 1997). 

The prairie landscape of the study area lias 
modest vertical relief Elevations along die 
Milk River range from 600 m at Glasgow to 
750 m near Fresno Dam. Elevations along 
the Marias River range from 750 m at rts 
confluence with the Missouri Paver to 900 m 
at Tiber Dam The gently rolling nature of 
today's landscape was created by episodes 
of past glaciabon when this area was 
scorned by the Keewatm ice sheet Glacial 
till, outwash, and drift up to 100 feet thick 
mantle the rolling teirain (Nesser et aL 
1997). In areas lacking surface diainage > 
small wetlands are sporadically distributed 
and may have formed in partially filled ket- 
tle holes created when stranded rce blocks 
melted following glaciation These small 
wetlands, termed piairie potholes, are espe- 
cially prevalent in die northern portion of 
the study are a 
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The most extensile geologic substrate in the 
study area, extending from Canada to the 
Missouri River, is manne-origin clay shale 
and shale of the Bearpaw and Claggett for- 
mations Sandstone and sandy shale is lo- 
cally common in the study area and is most 
abundant in die breaks along the Manas and 
Milk Rivers. Quaternaiy age alluvium fills 
most of the valley bottom of the MilkRiver, 

This part of Montana is considered semi-arid 
with a precipitation average from 10 to 12 
inches annually The climate is continental 
and temperate with frigid winteis and warm 
to hot summers. Average temperatures at 
Havre range from a mmimum of 3 6*F in 
January to a maximum of S47*F in July 
(Western Regional Climate Center 2003). 
The precipitation regime peaks in late 
spring-early summer with steady, soaking 
frontal system rains Summer rainfall comes 
mainly from connection thunderstonns that 
typically deliver bursts of intense nun in 
scattered locations. These storms are often 
accompanied by large-diameter hail and 
flashfloods. Where rainfall exceeds evapo- 
transparation, conditions are suitable for ag- 
riculture, particularly cereal grains The 
growing season is typically 110-130 days 
with appioxnnately 70-80% of annual pre- 
cipitation falling within bat period. 

Another aspect of semi-and, continental 
climates is extreme )£ar-to-)£ar variability 
in precipitation Severe drought conditions 
occur on average in two out of every ten 
years Climate data from Redstone, Mon- 
tana, which is comparable to the study area, 
indicate that one jear in ten will have a total 
annual precipitation of less than SO inches 
or more than ISO inches (Richardson and 
Hanson 1977). 

Snow can be a significant ecobgical factor 
in the northern Great Plants Snow depths 
on level surfaces seldom exceed 3-6 inches 



at any time. However, wind redistributes 
snow to lee positions (usually northeast- to 
east-facing exposures) and swales, where 
subsequent compaction results in considera- 
bly higher moisture content than on flats. 
Snow redistribution may play an under- 
appreciated role in the distribution of plant 
communities in plains environments The 
heaviest snowfalls consistently occur in late 
winter to early spring and are often accom- 
panied by high winds causing blizzard con- 
ditions and massive drifting 

Vegetation mid Ecological Processes 

Riparian habitats along the Milk and Manas 
Rivers are characterized by oxbow marshes, 
shrub-dominated terraces, and cottonwood 
gallery forests In the semi-arid Great 
Plains, these riparian areas provide critically 
important wildlife habitat as well as eco- 
nomic and recreational benefits (Finch and 
Ruggiero 1993). They also provide habrtat 
for several plant and animal species of con- 
cern (Table 1) + Cottonwood forests and 
woodlands are the most characteristic ripar- 
ian vegetation and are one of the few native 
habitats dominated by bees. Three species 
of cottonwood occur in the study area: 
plains cottonwood (Popuhis delta des), nar- 
rowleaf cottonwood (Poptdns angtistifotia\ 
and black cottonwood (Popuhts baJsamfera 
ssp tnchocarpa). Plains cottonwood is the 
most common species and dominates most 
stands, although narrowleaf cottonwood is 
also common. Black cottonwood occurs 
only incidentally along the Manas River 

Cottonwood stands range from open cano- 
pied woodlands to closed canopy forests 
Ivfore me sic floodplain stands can be lush, 
with a well-developed and diverse shrub and 
small tree laysr including boxelder (Acer 
negtoido), peachleaf willow {Saftx anygda- 
/adtfs), red-osrer dogwood (Comtis sericea\ 
5*llow willow (SaHx Iutea\ chokecheny 



Table 1 + Plants and animals backed by the Montana Natural Heritage Program as species of 
concern that are associated with we tland and riparian systems in the study area. 
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(Prnmts Urfftuana), western snowbeny 
{Svnq>horiCQTpos occidentaUsX Wood's rose 
(Rosa woodsiX and silver buffalobeny 
(Siieplwr&a argentea), Dner stands on ter- 
races often have no shrub component at all 
or a less diverse shrub layer dominated by 
western snowbeny or Wood's rose . The na- 
tive glasses that once characterized 
stands, such as western wheatgi 
(Pascopyrum snitliti) and thickspke wheat- 
grass (Etymus tmiceolaUis), have now 
largely been replaced by exotic pasture 
glasses, primarily Kentucky bluegrass (Poa 
praters) and smooth brome (Bronmsiner- 
ms). Grazing lias also greatly altered these 
communities m places by shifting shrub 
composition to favor less palatable species, 
such as rose and snowbeny, or in more ex- 
treme cases, by reducing or eliminating 
shrub cover overall. 

Cottomvoods are highly dependent on flu- 
vial processes for regeneration. Cotton- 
woods produce abundant seeds that are re- 
leased from May to July (Braatne et aL 
1996), generally after peak flood flows. 
These seeds need bare, moist substrate to 
successfully germinate I'-.'Icst successful 
cottonwood reproduction is associated with 
floods that recur on average every 5 to 10 
years (Bradley and Smith 19S6, Scott et al 
1997, Kfehoney and Rood 199S). These 
moderate floods dnve erosional and deposi- 
honal processes and deposit fresh alluvium 
on point and lateral bars, thereby creating 
suitable "regeneration niches" for cotton- 
wood recruitment Five to 10 year flood 
flows allow seedlings to establish high 
enough on these fluvial surfaces to survive 
subsequent flooding and ice scour (Auble 
and Scott 199S, Smith and Peaice 2000) 
After initial establishment, seedlings require 
a gradual decline in streamflow (approxi- 
mately 2 + 5 cm/day) to prevent mortality due 
to desiccation (Amlin and Rood 2002) 
Grven these limitations* successful seedling 



recruitment is episodic and relatively rare, 
even along free-flowing streams (Mahoney 
and Rood 1998) These constraints on re- 
cruitment are especially true for the domi- 
nant cottonwood in the study area, plains 
cottonwood, which primarily reproduces 
through seed, although it can also propagate 
vegetatrvely through stem and stump sprout- 
ing (Rood et al. 1994). 

Milk River tiibutaries are generally small 
and often ephemeral. Many streams have 
floodplains with narrow, discontinuous 
bands of plains cottonwood and somewhat 
broader terraces with silver sage / western 
wheatgrass communities Saltgrass (D5- 
hchhs spicataX three-square bulrush 
(Schoenoptecttts pimgen&X and black 
greasewood (Sarcobatus wrmctdattts) are 
common along more alkaline streams In 
general, small, ephemeral streams have 
greater year-to-year hydrologic variability 
than larger rivers, such as the Milk or 
Marias (Friedman and Lee 2002). Cotton- 
wood regeneration on these streams rs there- 
fore likely to be highly episodic 

Other riparian vegetation types include 
marsh communities associated with back 
channels and oxbows, such as broadleaf cat- 
tail (Typha lattfoha) and hardstem bulrush 
(Schoenoplecttts acutttsX and shrub commu- 
nities associated with river terraces. These 
terraces, which no longer receive flood 
flows but may still be subirrigated, often 
support stands of silver sagebrush (Ar- 
teniaa cana) with an herbaceous laysr 
dominated by western wheatgrass or, on 
more alkaline sites, black greasewood with 
an heibaceous layer of saltgrass 

Depressronal wetlands occur in the Milk 
River Valley primarily in the area around 
the Bowdoin National Wildlife Refuge . 
These include small glacially- formed pot- 
holes and the large Lake Bowdoin, which 



originated as an oxbow of the pie-glacial 
Missouri River, Depiessional wetlands, 
known as prairie potholes, occur throughout 
the study area but are most abundant north 
of the Milk Rrver on gently rolling prairie 
terrain. Praine potholes form in small, shal- 
low glacral depressions In the study area, 
these wetlands average less than 1 acre in 
size and are only ephemerally flooded Pot- 
holes flood seasonally in the spring to early 
summer and are sometimes inundated for as 
little as a few weeks in spring (Kantrud et al 
19S9) + Vegetation in these wetlands is pri- 
marily structured along a hydrological gra- 
dient. Plant communities occur as concen- 
tric zonal bands, depending on each zone's 
relative period of inundation. Dner, tempo- 
rarily flooded potholes aie dominated by 
western wheatgrass and needle spikerush 
(Ehoclums aacnlaris). As the mundatron 
period increases and wetlands become sea- 
sonally flooded, foxtail barley (Hordeton 
jnbahim) and common spikerush (Eleocha- 
nspahistns) become dominant Praine pot- 
holes receiving saline groundwater inputs or 
in more alkaline soils are often dominated 
by halophytes, salt-tolerant species. These 
include NuttalTs alkaligrass (PucdneHia 
mtttalhana), saltgrass, spangletop (Scoloch- 
loa fistticacea\ and three-square bulrush. 
Semipermanently flooded wetlands, which 
retain water into late summer and support 
hydiophytic vegetation, such as broadleaf 
cattail and hardstem bulrush, are rare in the 
study area. 

The native upland vegetation rs a mix of 
short- and mid-grass prairie communities in- 
termixed with shrub steppe. Steppe vegeta- 
tion is the result of a semi-arid continental 
climate: the highly variable precipitation fa- 
vors shallow-rooted herbaceous perennial 
glasses and deep-rooted shrubs over forests 
or woodlands Shrub steppe vegetation is 
characterized by open stands of silver sage- 
brush or Wyoming big sagebrush (Arteniaa 



trid&ntata ssp + wyomnge}}as) over an her- 
baceous lajfcr dominated by western wheat- 
grass, blue grama (fSouteloua gi'acihs)* or 
needle-and-thread (Hesperostipa comata). 
The co-occuiience of short- and mid-grass 
prairres is also due to climatic variability 
Shorter, drought-resistant grasses such as 
blue grama increase in abundance during 
times of drought. Mid-grasses, such as the 
rhizomatous western wheatgrass and the 
bunch-forming prairie junegrass (Koelena 
maerantha) and needle-and-thread, increase 
under more favorable moisture conditions 

Methods 

Data Collection 

Wetlands and riparian aieas were surveyed 
during the summers of 2001 and 2002 
Montana Natural Heritage Program ecolo- 
gists used a standardized me thodolcgy based 
on Bourgeron et al (1992) to assess site 
condition, catalog community types, and 
document rare plant and animal occurrences. 
Specifically, we attempted to walk through 
all wetland plant communities at any given 
srte, except where prevented by deep water 
or denial of landowner permission We 
noted dominant species in each stratum, 
made ocular estimates of theu canopy cov- 
erage, and estimated the acreage of each 
community. Where applicable, we classr- 
fied each wetland plant community using 
existing plant community classifications 
(Hansen et al 1995, NatureSeive 2003). 
The condition of each community was as- 
sessed using criteria such as the presence of 
exotic species, evidence of logging, hum- 
mocking or pugging, presence of ditches, 
dikes, riprap, and other geomorphic and hy- 
drologic modifications. We also noted the 
depth of standing water and presence of 
beaver activity. We collected detailed plot 
data for plant communities not prevrously 
described or which were deemed uncom- 
mon. 



Elevation, aspect slope, and the hyirogeo- 
morphic (HGM) class and subclass (Smith et 
al 1995) were recorded at each site, as were 
the Cowardin system/subsystem, class/sub- 
class, and h^drologic regime (Cowardin et 
al. 1979). We also recorded offsite land 
uses and spoke to landowners/managers 
about land use history whenever possible A 
cursory search for rare plants was conducted 
duiing the walk-through of each wetland. 
Montana Natural Heritage Program zoolo- 
gists conducted faunal surveys of selected 
wetlands 

Although no formal wetland delineations or 
functional assessments were conducted as 
part of tltis project. Heritage Program ecolo- 
gists did use two regional HGM models de- 
veloped by researchers at the Flathead Lake 
Biologrcal Station (Hauer et al 2002a, b). 
For example, we measured die depth of die 
O and A sorl horizons at some sites. This 
variable rs relevant in the mtemiontane pot- 
hole HGM model, it represents the long- 
term store of nutrients in the soil and acts as 
an index of the characteristic decomposer 
community in the wetland (Hauer et al. 
2002a). A very thick A horizon may indi- 
cate an excessive amount of upland erosion 
is taking place. 

Data Management 

The Kbntana Natural Heritage Program 
maintains four types of database records for 
information gathered in the wetland inven- 
tory community plot records, community 
and species occurrence records, site records, 
and community abstracts. Wetland commu- 
nity plot mfonnation (re., species composi- 
tion and cover and environmental data) was 
entered into a relational database that is 
similar to the US. Forest Ser/ice Ecodata 
:.■"■■ 'tin used for managing ecological data 
(Jensen etaM994). 



We created a community occuirence record 
for each wetland community ranked as hav- 
ing outstanding quality or considered rare or 
imperiled. Community occuirence informa- 
tion (e g<, HGM class, Cowardin 
class/subclass, dominant species, hydrology, 
landscape setting) was summarized and en- 
tered in the Biological and Conseivabon 
Data System (BCD), a database developed 
by The Nature Conservancy and used by 
programs throughout the Natural Herrtage 
Network. 

Summary information about each site as a 
whole (e.g., general site descriptions, eco- 
logical diversity, on- and offsite land uses, 
management needs) was also entered into a 
site file in BCD. Detailed plant community 
abstracts were created to characterize both 
common and uncommon wetland plant 
communities These include information 
from a variety of sources documenting 
community range, typical landscape setting, 
typical species composition, succession, and 
management This information is being 
stored temporarily in a word processing tem- 
plate, for later uploading into a BCD file 
under development The boundaries of each 
wetland site were digitized as polygons and 
stored in a Geographic Information System 

Ste and Community Ranking 

Conmuouty Rarity Ranks (State and Global 
itoifa) 

We ranked the rarity and conseivahon sig- 
nificance of indrvidual plant community 
types using criteria analogous to those used 
for ranking plant and animal species This 
ranking system is intended to help managers 
identify elements at risk and determine man- 
agement and conservation priorities. Com- 
munity miJ:saie based primarily on the total 
number of occurrences and area occupied by 
the community type, either rangewide (for 
global or G ranks) or statewide (for state or 



S ranks). In addition, information on condi- 
tion, threats, trend, and fragility are consid- 
ered when known. The ranks are scaled 
from 1 to 5, with Gl indicating that the 
community is critically imperiled range- 
wide, and a G5 indicating no hsk of extinc- 
tion- Guidelines used to assign community 
ranks are included in Appendix A 

Conmuoity lability Ranks 

Each individual wetland community occur- 
rence was also quality-ranked using criteria 
developed by The Nature Conservancy and 
the Natural Heritage Network (NatureSeive 
2002). For each community, we evaluated 
its condition, landscape context and size. 
We then assigned an overall rank of A - D, 
with A being excellent and D being poor 
Wetland and riparian communities usually 
occur as small patches or as linear features 
in the landscape, and they are highly de- 
pendent on external factors, such as flooding 
and upland condition Therefore, when 
evaluating a community's overall quality, 
we considered condition and landscape con- 
text to be of primaiy importance and size 
secondary. 

SttSalh 



Wetland sites were evaluated using similar 
criteria. In addition to condition, landscape 
context and size, two other factors impor- 
tant for assessing conservation significance 
were considered: diversity and ranty We 
developed these criteria in conjunction with 
regional wetland assessment protocols 
(Washington State Department of Ecology 
1991, Chadde et al. 199S, Greenlee 1999, 
JankovskyJones 1999), regional hydrogeo- 
morphic functional assessments (Hruby et 
al 1999, Jankovsky-Jones et al. 1999a, b, 
Hruby et aL 2000, Hauer et al 2002a, b), 
and plant community ranking specifications 
developed by other Natural Heritage Pro- 



grams (Chappell and Christy 2000, Rondeau 
and Sanderson 2000). 

Table 2 shows the indicators for and relative 
importance of each factor, the complete cri- 
teria are presented in Appendix C Similar 
to community viability ranks, each site is 
evaluated by die five factors and assigned an 
overall rank of A - D. Each factor is 
weighted by its relative importance in as- 
sessing a site's overall ecological and con- 
servation significance. Condition and land- 
scape context are of primaiy importance, 
each factor accounts for 25% of a site's 
overall rank Diversity and tanty are secon- 
dary factors, each accounting for 20% of the 
srte rank, and the tertiary factor is size, 
which accounts for 10% of the overall site 
rank. The general characteristics of A - D 
sites are described be low 

A-ranked Sites 

These wetlands have the greatest ecological 
and conservation significance. A-ranked 
sites are in good to excellent condition with 
intact, high quality examples of native plant 
communities, and there are few to no exotic 
species There are minimal anthropogenic 
influences at these sites or in their suiround- 
ing uplands, therefore, wetland functions are 
largely intact and will most likely fall within 
the range of natural variation- These sites 
often support a diverse array of plant com- 
munities and other important wetland fea- 
tures, including peadands, beaver ponds, and 
springs They also may provide habitat for 
numerous state and/or globally rare plant 
and animal species Impacts to these sites 
cannot be folly mitigated, and any altera- 
tions could lead to significant loss of their 
distinctive characteristics and value. 

8-ranked Sites 

Wetland sites m this categoiy generally sup- 
port diverse, high quality plant communities, 
but they are distinguished from A-ranked 



Table 2. Indicators and relative importance of cntena used to rank the ecological and consecu- 
tion significance of wetland sites. 
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wetlands by having a greater degree of an- 
thropogenic disturbance either on* or off-site 
(e.g., logging in the uplands near the site, 
grazing on a portion of the site) These dis- 
turbances are localized or minimal and are 
restorable B- ranked sites may support a 
number of state rare plant or animal species. 
Ivbst of the wetland plant communities at 
these sites are in excellent condition, but a 
few have moderate impacts. Improvement 
in resource management at these sites, such 
as changing grazing management plans or 
reducing trapping pressure on beaver, \rould 
improve the overall suite of wetland func- 
tions at these sites. 

C-ianked Sites 

Generally C-ranked wetlands have been de- 
graded by systematic hydiologic orgeomor- 
phic modifications or by disruptive land uses 
in the wetland or its surrounding uplands. 
These sites may still support high quality na- 
tive plant communities, but exotic species 
are often widespread. Alternatively, these 
sites maybe homogenous wetlands in good 
condition dominated by structurally simple, 
common communities, such as bmadleaf 
cattail {Typha latifolia) monocultures. Al- 
though these wetlands are often degraded. 



they still provide important functional val- 
ues, such as moderating flood flows, remov- 
ing paihculates or nutiients, or as habitat for 
wetland-dependent wildlife, such as water- 
fowl. These sites may also support popula- 
tions of rare species or communities 

D-ranked Sites 

D-ranked sites have been significantly af- 
fected by hydiolcgic or geomoiphic altera- 
tions and often provide poor functional or 
habitat values. Vegetation at these sites is 
often degraded with little to no regeneration 
and exotic weeds or cultural vegetation may 
be widespread The uplands may have been 
converted from native vegetation to agricul- 
tural or residential land uses, or the site may 
have become hydrologically isolated or with 
excessive sedimentation, erosion, and nutri- 
ent loading Although these sites are gener- 
ally in poor condition, they may still provide 
locally important habitat values in areas 
where natural habitats have been largely 
converted to urban or agricultural land uses 

Plant Community Gass)ficaUon 

We defined plant associations based on the 
International Classification of Ecological 



Communities (NatureServe 2003) This da- 
tabase, developed by The Nature Conser- 
vancy and NatureServe, fonns the basis for a 
standardized National Vegetation Classifica- 
tion- This classification is cunently being 
developed by NatureSeive, the Ecologrcal 
Societyof America, and the US + Geological 
Survey, It incorporates and expends on pub- 
lished state and regional plant community 
classifications, such as Pfister et al (1977), 
Mueggler and Stewart (1980), and Hansen et 
al. (1995). For aquatic communities, we re- 
ferred to a classification of aquatic vegeta- 
tion in western Mmtana and northern Idaho 
(Prerce and Jensen 2002). 

NatureServe (2003) recognizes many of the 
wetland and lipanan communities described 
in Hansen et al. (1995), with several excep- 
tions. Hansen etal (1995) was designed as 
a management tool and not specifically to 
address biologrcal diversity. Therefore, it 
lumps together several dominant and indica- 
tor species with similar ecological require- 
ments or management pescriphons In gen- 
eral, we do not follow Hansen et al/s eco- 
logical equivalents. Therefore, we recog- 
nize Booth's willow (Sahx boothit) distinct 
from Gear's willow (Sahx geyeriana) t in- 
flated sedge (Carex vesicana) distinct from 
beaked sedge (Carex utrictdata) y woolly 
sedge (Carex pelhta) and Buxbaum's sedge 
(Carex buxbmom) distinct from slender 
sedge (Carex lasiocaipa), nanow-spiked 
reedgrass (Calmiagrostts stricta) distinct 
from bluejoint reedgrass (Calamagrostts 
canadensis), softstem bulrush (& Am Hopfec- 
tits tabernaemontain) distinct from hardstem 
bulrush (Schoenoplecttis actiUts), black haw- 
thorn (Crataegus donglasi) distinct from 
succulent hawthorn (Crataegus snccnlentaX 
pnckly rose (Rosa aacnlaris) distinct from 
Wood rose (Rosa woodsii\ and the native 
ticklegrass (Agtvstis scabra) distinct from 
the exotic redtop (AgrosS sstolonij era). 



Nomenclature 

We used Hitchcock et al. (1955-1969), Dom 
(19S4), and Great Plains Floia Association 
(19S6) to identify plant species in the study 
area. In keeping with the International Clas- 
sification of Ecological Communities 
(NatureServe 2003), we followed the no- 
menclature presented in Kartesz (1999) for 
vascular plants 

Results and Discussion 

Stouy of Wetland Resources 
Riparian Wetlands 

Ripanan areas in die study area have been 
greatly affected by hydrological and land 
use changes. Fresno and Tiber Dams have 
substantially altered the downstream hydrol- 
ogy of the Milk and Manas Rivers. In addi- 
tion, ripanan forests along the Milk River 
have been reduced and fragmented by con- 
version of significant portions of die flood- 
plain to irrigated agriculture and pasture. 
The Milk River becomes increasingly in- 
cised below Fresno Dam, and in many seg- 
ments it does not appear to be able to access 
its historic floodplain. Little cottonwood re- 
generation was obseived at any sample loca- 
tions Although still critically important in 
supporting regional biological diversity, 
these changes have greatly reduced die 
quantity and quality of ripanan habitats, es- 
pecially cottonwood communities Table 3 
presents site condition ranks for selected riv- 
erine areas sampled in the study area. 

Riparian areas along be lower Marias are 
still relatively robust. This reach supports 
extensive stands of mature plains cotton- 
wood with dense shrub undertones How- 
ever, similar to the Milk, cottonwood regen- 
eration is extremely limited. Since the con- 
struction of Tiber Dam, the absence of flood 
flows lias gready changed the formation and 
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Table 3 Condition ranks of selected riverine wetlands sampled in the study area. 
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character of point and lateral bars and lias 
led to channel incitement (Rood and Ma- 
homy 1995) These areas have become 
densely vegetated with grasses and sedges, 
such as reed canar^rass (Plurfaris arttn- 
diiutcea) and woolly sedge (Carex pelhta\ 
and shrubs, such as silver buffalobeny The 
operation of Tiber and Fresno Dams is 
probably the most important factor deter- 
mining die long-term persistence of cotton- 
wood stands on both rivers* 

In general, die effects of river damming on 
meandering ::vei:;. such as the Milk and 
Manas, is to reduce rates of channel migra- 
tion by decreasing peak flows and sediment 
bads (Friedman et al. 199S) Bradley and 
Smith (19S4) compared meandering reaches 
of the Milk River upstream and downstream 
of Fresno Dam and Reseivoir For the 
downstream reach near Havre, they found 
that the operation of Fresno Dam had de- 
creased the rate of channel meander by 1,3 
in/year, decreased channel width by 16 S m, 
and caused the channel bed to degrade by 
1.5 m These changes are due m part to a 
60% reduction in peak flows Pnor to die 



construction of Fresno Dam, bankfull dis- 
charge was approximately 7,000 cubic feet 
per second and recuned about every 4 to 8 
years, a similar flow now recurs approxi- 
mately only every 20 yedis (Bradley and 
Sniith 1934). These h^drological and geo- 
morphological changes have dramatic ef- 
fects on cottonwood regeneration When the 
densities of cottonwoods recruited since 
construction of Fresno Dam were compared 
between die upstream and downstream 
reaches, the downstream densities were sig- 
nificandy lower (Biadley and Smith 19S6) + 
Furthermore, the long-term persistence of 
cottonwoods on die bwer Milk is unlikely 
given current operation of Fresno Dam 
(BradleyandSmith 19S6). 

Similar changes have occurred on die 
Marias River. Figure 2 illustrates changes to 
the daily mean discharge above and bebw 
Tiber Dam In an analysis of the effect of 
Tiber Dam on flood flows. Rood and Ma- 
honey (1995) found that downstream peak 
floodflows were reducedby 90% during ma- 
jor flood events For example, peak flows in 
1964 and 1975, which had recunence 
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Figure 2 + Mean daily flows for the Marias River above (Shelby) and below (Chester) Tiber 
Dam. 



inteivals of 1 in 90 and 1 in 45 years, 
respectively; were reduced to 1 in 5-}«ar 
events below Tiber Dam (Rood and Ma- 
honey 1995). In fact since the construction 
of Tiber Dam, there have only been a hand- 
ful of times when flood flows have ap- 
proached the magnitude needed for success- 
ful cottonwood recruitment 

Cottonwood recruitment is also laigely non- 
existent on most of the Milk River tributar- 
ies Despite their small size and ephemeral 
nature, even small tributaries, such as Red 
Rock Coulee, Savoy; Assiniboine, and Little 
Cottonwood Creeks contain rehctual stands 
of plains cottonwood. Given the extreme 
hydiologic variability of these streams, cot- 
tonwood recruitment was probably always 
highly episodic Successful recruitment 
events are probably now even rarer, given 
widespread irrigation diversions, small 
dams, and livestock grazing in these 
tributaries. 

Cottonwood communities on the M0k and 
Marias Rivers are also threatened by inva- 
sion of the exotic tree Russian olive 
(Elaeagmts angtistifoha) (Lesica and Miles 
1999,2001, Pearce and Smith 2001) Rus- 



sian olive was and still is widely planted as a 
windbreak and it has invaded many riparian 
habitats throughout the western United 
States (Olson and Knopf 1986). Russian 
olive does not require flood distuibance to 
regenerate, and, as cottonwood mature cot- 
tonwoods die, it can dominate many flood- 
plain and teirace sites (Shafrath et aL 1995, 
Lesica and Miles 2001). Although Russian 
olive is beneficial to some wildlife species, 
conversion of cottonwood stands to stands 
dominated by Russian olive is detrimental to 
many species of cavity-nesting and insec- 
tivorous biids (Knopf and Olson 1934, Ol- 
son and Knopf 1986). Russian olive is able 
to reproduce under its own canopy and oc- 
curs as multiple-age stands, therefore, in the 
absence of cottonwood- regenerating flood 
distuibance, it may be able to perpetually 
hold riparian terraces and limit the estab- 
lishment of native late-successional commu- 
nities, such as western wheatgrass, western 
snowbeny, and green ash (Frarimix penn- 
cy -foamed) (Lesica and Miles 2001). 

On regulated rivers, such as the I'. ilk and 
Manas, the lack of flood distuibance may 
allow Russian olive to colonize floodplains, 
thereby further limiting regeneration oppor- 
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tunities for native cottonwoods (Lesica and 
Ivfiles2D01) + On portions of the Milk River 
floodplain, Russian olive is more abundant 
than plains cottonwood (Pearce and Smith 
2001). In tune, Russian olive may replace 
cottonwood communities on both these 
streams. 

DepresSonaJ Wetlands 

Prairie potholes have also been affected by 
altered hydrology and land use Given the 
semi-arid nature of the region, many of these 
potholes have been physically altered to im- 
prove the ponding of surface water An ex- 
amination of US Fish and Wildlife Seivice 
National Wetland Iuventoiy map in die 
study area (4 th older US Geological Survey 
hydralogic unit codes 10050004 [Middle 
Mlk], 10050007 [Lodge], 1004000S [Bat- 
tle], 10050010 [Cottonwood], and 10050011 
[Whitewater]) revealed that 13,690 acres of 
pelustnne wetlands have been ditched, 
diked, or excavated. This accounts for 15% 
of all pahistrine acres identified Similarly, 
a wetland health assessment of prairie pet- 
holes in die Whitewater watershed found 
that 44% of wetland acres inventoned had 
compromised functionality primarily due to 
hydiological modifications (Jones 2003). 
By changing inundation periods, these hy- 
diological modifications can dramatically 
alter the functional and habitat values of 
these wetlands 

Many potholes have also been affected by 
agricultural practices in the study area. 
Based on an analysis of satellite imageiy 
(30-m resolution Satellite Imageiy Land 
Cover Classification, Wildlife Spatial 
Analysis Lab, University of Montana), ap- 
proximately 10% of the Middle Milk hydro- 
logic unit is used for dryland and ungated 
agriculture. Within this area, an indetermi- 
nate number of prairie potholes have been 
converted to cropland In addition to the di- 



rect loss of wetlands, agriculture cl 
functional and habitat relationships Wet- 
lands in a landscape context dominated by 
agriculture have different vegetation charac- 
teristics ban wetlands nested m native prai- 
rie (Kantrud and Newton 1996). 

In general, prauie potholes have fared better 
than riparian habitats. These systems are 
adapted to extreme climatic fluctuations and 
respond dynamically to decadal wet and diy 
cycles (Kantrad et al 1989). They may 
therefore be also more resilient to other 
typ»s of disturbance, such as grazing De- 
spite die hyirological and land use modifi- 
cations mentioned above, there still remain 
large areas with high densities of prairie 
potholes in a natural prairie context. These 
areas occur on Bureau of Land Management 
lands in extreme northern Blaine and Phil- 
lips Counties within the Cottonwood, Little 
Cottonwood, and Whitewater drainages 

Conservation Implications 

Riparian communities along the Milk and 
Manas Riven and then tributaries produce 
many unportant benefits to both humans and 
wildlife. These areas provide important 
functional attributes, including floodwater 
storage and attenuation, reduction in flood- 
water velocity, streambank stability, filtra- 
tion and trapping of sediments, nutrients, 
and pollutants, and groundwater recharge 
(Hauer et al 2002b). Riparian habitats are 
also critical for maintaining regional bio- 
logical diveisity and provide structural habi- 
tat diversity otherwise lacking in semi-arid 
areas (Patten 199S) Ripanan areas and the 
important sendees they provide depend on 
dynamic fluvial disturbance regimes. In die 
absence of necessary flood events, some 
habitat types, such as cottonwood forests 
and woodlands, will not persist 
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Fortunately, it is not darns per se y but the al- 
teration of flow regimes that phniaiily limits 
cottonwood regeneration It may; therefore, 
be possible to reinitiate cottonwood recruit- 
ment by reoperahng Fresno or Tiber Dams 
to allow 5 to 10 year flood events to occur 
and to moderate flow recession so that 
newly established cottonwood seedlings can 
survive initial drought mortality The St 
Ma ly River in Alberta provides an example 
of dam reoperation allowing for cottonwood 
recruitment In fee 1990% St Maiy Dam 
operation was changed to increase instream 
flows and target a gradual stage decline of 4 
cm/day This management change, in con- 
junction with high flood flows in June of 
1995, created the opportunity for extensive 
seedling recruitment along the lower St. 
Maiy River that y?ar (Rood and Mahoney 
2000). One way to assess the feasibility of 
restoring regeneration flows is to create syn- 
thesized flow models and estimated flood 
damage cuives, Bovee and Scott (2002) ap- 
plied this approach for the National Wild 
and Scenic reach of be Missouri River 
They found some physically and economi- 
cally feasible scenanos that would provide 
co ttonwood-rege iterating flows on the Mis- 
souri, the most likely of which required op- 
portunistic releases from Tiber Dam. With- 
out some reoperation of Tiber and Fresno 
Dams, cottonwood communities are unlikely 
to peisist on either the Milk or Marias Riv- 
ers This outcome would seriously affect the 
numerous animal species dependent on these 
habitats for at least a portion of their life his- 
tory requirements 
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APPENDIX A. GLOBAL/STATE RANK DEFINITIONS 



Heritage Program Ranks 

The international neftrork of Natural Hentage Programs employ a standardized ranking system to 
denote global (range-wide)andstate status (NatureSeive 2002) Species are assigned numeric ranks 
langing from 1 (critically impenled) to 5 {demonstrablysecureX reflecting the relative degree to whKh 
flieyaie "at-risk". Rank definitions are grvenbelowAnuitiberof factors are considered in assigning 
lanks — the numbei; size and distribution of known "occurrences" or papulations, population trends (if 
known)* habitat senatoity and threat Factoisina species'hfe history that make itespeciallyvulnerable 
are also considered(e g., dependence ona specific pollinator) 

Rank Definitions 

Gl S 1 CnbcaUyimpenledbecause of extreme lantyand/orotherfactoismaking it highly 

\idneiable to extinction 

G2S2 Impenledbecaraeofrantyaixl/orotte 

G3S3 Vulnerable because of raiity or restiic ted range and r o: ether factois, even though it may 

be abundant at some of its locations 

G4S4 Apparenttysecure t ttoughitmaybeqmteraremparteo 

periphery 

G5S5 I^enwrwtrablysecme.flujughitnwybeqxuterarempifeofitsiange.especialiyatfe 

penphery. 

GUSU Possiblyimperikd,butstatusmttertain,more infoimation needed 

GASA Native inneaibystates, but inKfcntaMbebe^^tobeaccidentallymtroducei 

deliberatelypianted, or escaped fioin plantings. 

GHSH Historical, knownonlyfromrecoidsover50)carago, maybe rediscovered 

GXSX Believedtobeextinct,historicalrecoidsonly 

Comb matron Ranks 

G#G# or S#S# Indicates a range of unceriaintyabout the rarityof the species. 

EUbndn 

T# Rankofasubspeciesorvar^ty, appended to fl\e species* globalrankof the full 

species, e.g G4T3. 

Qualifiers 

Q Taxononuc questions or problems exist more mfonnation needed, appended to the 

globalranlteg.G3Q. 

? Denotesunceilaintyorfornumenc ranks, inexactness. 



APPENDIX B. SITE DESCRIPTIONS 



Alktli Creek 1 

Asssiiboim Creek Springs. 2 

Betver Creek. 3 

Bjomb erg Bridge 4 

DHS Creek 5 

Dodson Wildlife Mtragement Are* 6 

He\?mLike Nttioiul Wildlife Refuge 7 

Linle Cottonwood Cteek 8 

Marias River 9 

Milk Rrver near Buffalo Coulee 11 

Milk Rrver near Dodson Creek 12 

Milk River near Frenchman Creek 13 

Milk River near Horse Camp Coulee 14 

Milk River netrLKtle Cottonwood Creek 15 

Milk River new Rock Creek Id 

Milk River near Wh*e\?ater Creek 18 

Milk Rrver Wildlife Management Are* 19 

Nelson Reservoir Outlet 20 

Nelson Reserve ti Oxbow - 21 

Red Rock Coulee 22 

Rookery Wildlife Management Axe* 23 

Vandali* Dam 25 



Alkali Creek 

LocatUn 

This site is locatedalonga small tributary to Alkali Creek. FYomMaka^travelsouthon U S \9l Tain 
left on i : : < il -: the edge of town where U<S 191bendstothe sotuhwest* Continue onthisroadfor 
about 3 miles and turn right at a Intersection* Turn right onto ■ two-trick after about 9 miles* The site 
is to the left. 

Description 

This small tributaiy of Atfc*H Creek supports a well*vegetatedfloodplaKi interspersed with open pools. 
Ihe vegetation is robust and includes SchoenopUctus pwigem (Threesquare Bulrush) and Carex 
praegractfu (Clustered Field Sedge) communities in wet swales that connect open water pools Wetter 
areas have high cover of Sleocharu paltistm (Common Spike rush) + The floodplam supports a Jtoum 
bakictu (BaltK Rush) community intersperse dwith Cart^ praegracifa Smaller feeder swales ire more 
obviousfy aSktlme and tre dominated by Dutichlu ipicata (Sakgrass) and Pixciyieltia yuataliiwui 
(NuttalFs Alkaligrass). 

Ihe surrounding glands are native prarie interspersed with cukrvated land* Uplands immediately 
adjacent to the site are mostly native pravie* although a wheat fie Id occurs approximately 3 00 m from the 
stream cfamul. 

Key Envixoimaitil Factors 

Ihe hydrologK regime that maintains flooded or saturated conditions are die main factor structuring 
vegetation at this site . 

Rarity 

No rare plants or plant communities were documented. 

t«n*tion 

Ihe site *s hydrology appears to be relatively intact and native vegetation is dommaiuwithno exotic 
species noted. This area is subject to grazing, although hole ptiggsigwas observed in the wetter channel 
andfloodplain areas, 

flint Cciruruwty hrfcnniti<n 

Want A»(ociatxcn/B*mininte Tfgt 



Carex prat gracilis Herbaceous Vegetation 
DUochJis sptcaia Herbaceous Vegetation 
Jtaicw baificiu Herbaceous Vegetation 
SthoenopUctiispiQtgem Herbaceous Vegetation 



Rarity 


Ranks 


State 


GkW 


S3S4 


G3G4 


S4 


05 


S5 


G5 


S3 


G3G4 



Jpp&idixB 



Asshtiboiut Creek Springs 

LocktLtn 

This site is located along the middle reach of Beaver Creek. Rom Malta , travel north on U.S. 191 for 
approximately 6 miles* Turn left onto the county road past the bridge over Assmi>oiie Creek. Travel 
about U miles; the site is along Assnubome Creek to die right 

Description 

This site occurs along the floodplainof Assiubome Creek Springs feed groundwater dischtrg? into this 
area, creating a relatively wet riparian area m contrast to areas both up and downstream. Toe stream 
channel is discontinuous and alternates between sloughs and pools and higher sedge-dominated areas. 
The wettest areas support a lypha Jaafolia (Broidle *f Cattail) community interspersed by areas of open 
water. The adjacentfloodplaii supports imeimngkd communities dommatedby Schoewplecrtts 
pwigem (Threesquare Bulrush), Caj , expraep , acttu (Clustered Field Sedge), Jm^m balticta (Baltic 
Rush), and Hordetm jttbatim (Foxtail Barley). Slopes leading up to die fist terrace are dommatedby 
shrub thickets of SyTuphoricarpos occidentals (Western Sltowbeiry),37tfpJtfrdHTar£f?i/*a(Silver 
Buffalobeny), and Rhtu tritobata (Skunkbush). These become a more open Sympharicarpos occidetttaJu 
i Pascopynm Jttitfzn (Western Wheatgrass)commuiuty on die first terrace > while the second terrace is 
dommatedby Artemisia c ana (Silver Sagebrush) and Pa&copynm tmithti. A few scattered Popithu 
deltoides (Plains Cottonwood) are also present. 

Key Enviremnental Factors 

Groundwater discharge mamusis these mesic floodplamwetlands. 

Rarity 

No rare plants or plant communities were documented. 

Condition 

The site *s hydrology appears to be relatively inuct, although surface flows maybe re due ed by up stream 
arigationiTithdrawals. Groundwater discharge ,wluch is responsible for the mesic nature of the site, is 
still occurring. Vegetation at the site reflects the relatively wet nature of thefloodplainandisfree of 
exotic species. This site has not been heavily grazed recently, although there is some pugging m wetter 
arets 

PI ii it C eirununity brfcnti*ticji 

Rutty Ranks 
Plant Assc(iatLcn/Dexrumuue Typ* SMt Global 

Jrtemuia cana I Paicopynm smiihji Shrubland 
Cartx prat graciliz Herbaceous Vegetation 
Horde im Jubatum Herbaceous Vegetation 
Jtaicw bcdtiaiz Herbaceous Vegetation 
SdioeJiopIecnu pioig-ftu Herbaceous Vegetation 
S>xephirdxa argetuea Shrubland 
S^mphoticarpos occidemalu Shrubland 
Typita iartfolxa Western Herbaceous Vegetation 



S4 


G4 


S3S4 


G3G4 


S4 


G4 


S5 


G5 


S3 


G3G4 


S3 


G3G4 


S4S5 


G4G5 


S5 


G5 



Appendix. 



Bearer Creek 



L« < %ticn 



This si* is located along the middle reach of Beaver Creek. Rom Malta, travel east on US 2 uidtake 
the tumoff for Bowdoin National Wildlife Refuge. Where dieroadforks,veerrightandtravelfor 
appro xanate ly 15 utiles to where die road crosses Beaver Creek. The site is along die creek downstream 
of die bridge . 

Description 

This site occurs along the f loo dp Urn of Beaver Creek. The creek channel is incised but a new f loodpUm 
lias established itse If vrihin this incised channel* Plant communities are aixanged zonally depending on 
their frequency of ramdation. The wettest vegetated area observed was a SchoenopUctm piotgem 
(Three square Bufrush)coimmmityth*t occurred on » channel she If below bankfulL Hie lotrer portion of 
the f loo dp la mis occupudby Care* mbrtucemu (Nebraska Sedge) and Di*ric}ihj spicata (Sakgrass) 
community s Higher portions of die floodplain support GfycyrrfnzaUpidota (American Licorice) and 
Acer nepmdo f Pnoua vir^iwtfMtf (Boxelder / Chokecheny) communities. 

K«y Envxr«ro*tental Factors 

The hydrologK regime associated widi Beaver Creek is die mamftctor struc taring vegetation at this site. 

Rarity 

No rare plants or plant communities were documented. 

C«n4tfxon 

The site *s hydrology appears to be relatively intact and native vegetation is domsum with few exotic 
species noted. Despite evidence of pastflooding > no regeneration was noted in the Acerwp ;■ b stand 
This area is grazed ntlie winter and some puggsigwas observed. 

Flint C oirurtimity brfV intuitu 

Rarity Ranks 

Flint Ai 10 (i>tien/D emnant e Type State Gl obal 

Acer negimdo /Pnouts tirganana Forest S3 G3 

Catvx nebrascemis Herbaceous Vegetation S4 04 

DtitkhMi ipu -aj<i Herbaceous Vegetation S4 05 

GtycyTThizaUpidorat>OTs,ix\*i\L* Type * 

SchomapUt tits pwt g&m Herbaceous Vegetation S3 G3G4 
* Rank not assigned 



Appendix. 



Bjombtrg Bridge 

Location 

This site is a fishing access si* on the Milk River near its confluence withFVenchintn Creek. FYom Saco 
go east on U.S. 2 to the road north that crosses Bjornb erg Bridge. The site is on die northeast side of the 
bridge . 

Dtstripticn 

This site occurs on a gently undulating teirace with a drop off into the incised channel of the Milk River. 
The channelbtnks support a Fmcopynm smtfirii (western wheatgrass) community* and Salty lute a 
(Yellow Willow) is establishing along die lower portion of d\e bank Ihe teirace supports Popitlta 
deltoids* / Symphoricapos occidentatis (Plains Cottonwood/ Western Snowbeny) and Sa&x 
am}-gdaloide3 (PeadUeaf Willow) communities The herbaceous layer of the teirace communities is 
dominated by Bromm ittermu (Smooth Brome) 

Kf>- Ejrvxremrxmtal Factors 

Floodmgwas a major factor intlu distribution of die plant communities at this site. The advent of flood 
control and arigation withdrawals is dunging dus distribution and has led to a general **drying" of the 
terrace. Cuirently.floodingonfyregularly affects the lower portion of dte hannelbmlc 

Rarity 

This site supports a Poptdm dekoides / Symphoricarpos occitUmalu community* This community is 
restricted to the western Great Plains and has been adverse^ affected by hydrologic alterations and 
grazing disturbances throughout ts range. Bodx these factors have degraded the community at this site. 

tcnttidn 

Ihe lade of flooding due to flood control has resulted ma decadeiu stand of Popitltis deltoides and no 
regeneration to replace ft Ihe Salix cmygdaJoides (Peachleaf Willow) community has a similar lack of 
regeneration. It also appears that in dte past die site has e;q>enencedheavy grazing pressure The slope, 

wluchis still influenced by flooding>has willow regeneration. This area is still being heavily grazed with 
most of d« ground cover being bare soil. SctfL\ Unea (Yellow Willow) is regenerating but rt also being 
hedged. Srontiu iitermu (Smood\ Brome) is die dommant grass on both areas. Sup7iorbiaeni]a(Ltt£y 

Spurge) 15 also present on both areas. 

Plant Ccmmtatify Inform itien 

Rutty Ranks 
Plant AisomtMMAonnmut Typt SMt Global 

Pascopyrim smitfm Herbaceous Vegetation 

Poptitiu dekotdes / SyinphoiicaTpos cccidenralit Woodland 

Sak* amygdaloides Woodland 



S4 


G3G5Q 


S2S3 


G2G3 


S3 


G3 



Jpp&idix. 



DBS Creek 



L«(*ticn 



This si* is located t long DHS Cm^.whkh 15 a tributary of Sewer Creek. FYoni Malta .travel south on 
U.S. 191 Turn left on a road near the edge of town where U.S. 191 bends to the southwest Continue on 
dtis road for about 3 miles .turn kft at a T intersection, and after 0.5 mile , veer to the right Continue on 
this road for approximately IS miles. The site is along DHS Creek about Lf miles before die road 
crosses Beaver Creek. 

Desiixpticn 

This site occurs along DHS Creek > which is ut ephemeral tnbutary of Beaver Creek Despite the 
ephemeral nature of the sire am, this section of the creek is characterized by a mature stand of large 
diameter Salt\ tmygdaloides (Peachleaf Willow) and jfr*r w£iff&i?(Boxelder) + This stand has an 
understory of Symphoric arpos occidental!* (Western Snowbeny) and an herbaceous layer dominated by 
Elymw repem (Quackgri > The active channel supports * weedy conimunfty dominatedby Horde 1 an 
jnbanmi (Foxtail Barley) *i\& Poa pakiirru (FowlBluegrass), The terraces are dominatedby 
Symphoiicarpoi occidemalu ^Artemisia cana (Silver Sagebrush), and Pasctrpynm smiihii (Western 
Wheatgrass). 

Ktv Envu •mriaital Factors 

Highfy episodic flood events maintain these riparian wetlands* 

Rarity 

A mature stand of Salix cmygdaloides was documented at die site * 

CcnAtfion 

This reach was one of the few Mils River tributarie s inventoried where woody vegetation doimiated the 
riparian zone This reach may once have be en wetter before tipstreain hydro logic modifications > although 
an episodic flood event could also explanthe domsunce of woody vegetation Currently, die site 
receivesheavy grazingpressure* Tlie channel is incised and there b extensive bank slumping* No 
regeneration of itoocty species was observed, likely due in part to livestock grazing. Grazing has also 
likely facilitated die dominance of exotic grasses at die site .including Poa pakisnis , Sftntus repens.txxd 
Bromm japonic m (Japane se Brome). 

Flint Ctmmuraty Inform* tun 

Plant Assomtien/Bcxruimue Typ* 

Artemiiia cana t Pcucapynm smiihii Shrubland 
Horde tan jitbarraa Herbaceous Vegetation 
Sahx amygdaloid* j Woodland 
Symphoiicarpot occidemalu Shrubland 



Rarity 


Rttiks 


Stit* 


cacba 


S4 


04 


?,± 


G4 


S3 


G3 


S4S5 


G4G5 



Jppe)idLx. 



Dodsou Wildlife Management Area 

Location 

This si* 15 located along the Milk River at Do ds on Wildlife Management Ant. To get there travel 1.5 
miles west of Dodsonthen left on a paved road Proceed to the Wildlife Area and go left before crossing 
trades. 

Description 

Dodson Dam impounds the Milk River and creates a series of wetlands in old oxbows and on the 
floodplan. The microtopography is gently undulating, which creates a diversity of me sic tohydric sites 
and allows for a variety of plant communities. The wettest sites axe characterized by moist depressions 
and areas of open water and support Typtia lanfoUa (Broad-Leaf Cattail) communities. Jitncm baltiats 
(Baltic Rush) and Symphoricatpos occideiuaKs (Western Snowbeny) communities dominate more me sic 
areas. The driest portions of die site are occupiedby Pmcopyrtm imithii (Western Wheatgrass) and 
SajcoboOis YMvticnlaiiu / Pcueopynm smttlni (Black Greasewood/ Western Wheatgrass) communities. 
No Poptihu dettoidet (Plains Cottonwood) was observed. 

Key Environmental Factors 

DodsonDamandfts attendant elevated water levels have created these wetlands* These communities 
may still be adjusting to die new hydro JogK regime. 

Rarity 

No rare plants or plant communities were documented. 

C ■: i ulir ic n 

Water backed up behind Dodson Dam has created the plant communities found here. It is not known 
t?hat existedbefore the dam was built. Populations of Cirsum anwn» (Canada thistle) and Siq>horbia 
?ju2a (Leafy Spurge) are scattered throughout die site. 

Hint Cftirunvfttty Information 

Rarity Ranks 

Flint Assofiation/Dcxruiuuut Type 

Jwicm halnctiz Herbaceous Vegetation 

Pascopyrtm smitfm Herbaceous Vegetation 

Sarcobaiiti xeiwuitktiiu I Ptucopyrtm smttlm * (Siymits lanceolaiiu) Sluub 

Herbaceous Vegetation 
Syr^phoiicarpoi oceutentalu Shrubland 
Typ)m latifoka Western Herbaceous Vegetation 



State 


Global 


S5 


G5 


S4 


G3G5Q 


?A 


04 


S4S5 


G4G5 


S5 


G5 



Jpp&idix. 



HenittLake National Wildlife Refiige 

Location 

This site 15 located along the Milk River just upstre tin from Nelson Reservoir. FYomMaka take U.S. 2 
east to Sleeping Buffalo. Go north to Nelson Reservoir and continue past the second he ad gate. Take the 
light hand road at die three-way intersection and go north. 

Description 

This site consuls of gently tmdulatingterraces andchannelof the Milk ".:;::■ The lower terrace i?as 
probably the historic floodplain of the Milk River > however > dw chaimelisnow ncisedandbankfullflood 
events no longer access this landfoim Along die lower bank near the active channel there is a Salty 
exipui (Sandbar Willow) community. This portion of the incised channel bank stilireceivesfloodwiters 
In contrast, the higher portion of the bank seems much drier and is dominated by Pascopynm smitfm 
(Western Wheatgrass). A Popidm dshoides / Symphoiicarpos occidttiralis (Plains Cottonwood/ Western 
Snowberry) community occurs onwhatwas probably the historic floodplain next to die bank. This 
communis is characterized by art open canopy of mature *nd senescent cottonwoods with many dead 
stems. The highest terrace probabtyonce supported mJrtnitia cana i Pasccpyrrm &mit)ni (Silver 
Sagebnish /Western Whettgrass) community, but it his largely been converted to tn Agropyron 
cristanm (Crested Wheatgriss) *i\d Medicago sativa (Att*%t) dominated field* 

K*y Envixemrimtal Factors 

This site has been large ly shaped by past flooding regimes. Changes to the site 'shydrological and 
geomorphological context have greatly changed the composition and succession of plant communities at 
the site. 

Rarity 

This site supports arebctualstandof Popidm detioides / Syviphcricarpoi occftfejtfrtftjiWhich a regional^ 
rare community wpe. 

Condition 

The reduction m die frequency and magnitude of flood events has greatly altered the vegetation and 
geomoxphology of this site. Cottonwood regeneration is not ot tuning and this habitat will likely 
disappear t?ith the death of existing trees. Puts of this site have been intensively grazed by livestock. 
This has reduced the cover of native grasses and facilitated the spread of Bromm m?rou> which now 
dominates die herbaceous layer in the drier portion of die site. The high terrace was put into agricultural 
production, and the native plant communities have been replaced by an oldfie Id community dominated by 
Ap'Opyron crutatim . 

Plant Comimwfy Inferm*ti*n 

Rarity Ranks 



Plant AiSomticni'DcTruivttut Typ« Statt G lobal 

Salix eMpia Temporary Flooded Shrubland S5 05 

Pascopyrtm jntitlm Herbaceous Vegetation S4 G3G5Q 

Popidm dekoides / Symphoiicarpoi occidentals Woodland ST 02 G3 



Jpp&tdix. 



Little Cotton* oort Creek 



Lcoticn 



This site is located «long Little Cottonwood Creek mar its confluence iTShthe Milk River FVom Malta, 
trwe 1 north on U S 191 for appro xmiately 17.5 milts to where it crosses Little Cottonwood Creek. 

Description 

This site consuls of die sniallfloodplain of Little Cottonwood Creek The channel of Little Cottonwood 
is incised and the floodplain appears to receive less flooding as a result. The floodplainnow supports an 
Artemiiia cana I Pascopyrrm smishii (Silver Sagebrush / Western Wheatgrass) coininunaty interspersed 
\?id\ mature and decadent Popitku dettoides (Plains Cottonwood) Although this community is still 
influenced by its proximity to die creek channel, tip land grasses, such as HtsperoiapacomataQXttdte* 
and- Thre ad) nx&NcuseUarmdida (Green Needkgrass), are relatively abundant Wetter areas along the 
channelshelf are dominatedby Pascopyrtm smirhji. 

Key Envir omental Factors 

Ihe hydrologK regime that maintains flooded or saturated conditions are die main factor structuring 
ve getation at this site . 

Rarity 

Ho rare plants or plant communities were documented* 

C«n«totion 

Ihe creek channel appears to be incised, perhaps due to the mcisednature of the Milk Rrver. Much of the 
floodplamno longer appears to receive floodf lows. This may be due to changes in the channels 

ge omoiphology or due to tipstreain hydro logic almodifications or perhaps a combination of both of these 
factors. Scattered mature Poprthu tkUoide* are present on both the floodplain and terrace, and no 
regeneration was observed on either of these landforms 



Pi-nit {.ciruruoiity InfcnrLitioi 






Rarity Ranks 


Plwtf Aiscfiatton/Dcxrumuut Type 


state cicba 


Artemuia cana ' Pascopynm smithji Shrubland 
PoicopxnoN jMirtui Herbaceous Vegetation 


S4 04 
?A G3G5Q 



dpp&idixB 



Marias ffivtr 

Location 

This site includes the reach of the Marias River downstream from Tiber Dun to County Road 22 3 FVom 
Fort Benton, travel north on County Road 223 for approximately 40 milts. T\nnwest on a grave lroad 
about 5 milts after crossing the Marias River and travel approximately 7 miles to Tiber Dam. 

Description 

This stte encompasses the f Ioodplam and terraces of the Marias River from Tiber Dam to Comity Road 
223. Due to lack of f loo df lows .point and lateral bars and the lower portion of die f ioodplam are 
stabilized. These landforms support an odd mix of 5oJza fMfua (Sandbar Willoi?), which often colonizes 
pointbars,aiidlater-successional shrubs, such as ShepJteTckaargeyiiealSibJtt Buff ilobeny) and 
Symphoiicarpos occidenralu (Western Snowbeny). Herbaceous communities .such as Bhalaru 
armidniacea (Reed Canarygrass) and Cmx ptllita (Woolly Sedge), also occur in these areas Higher 
portions of die floodplamandthe adjacent low terrace are large ^ occupied by cottonwood communities. 
PopnUu dekoides (Plains Cottonwood) is the dominant cottonwood along this reach, although Popidui 
a.ngit&pfoUa($*xxoxtte*£ Cottonwood) and Popiditt bakamiftrassp. rricJiocarpa (Black Cottonwood) are 
also present. These stands usually have a we 11- developed and relatively dense shrub understory. 
Symphoricarpo* occidentalu is die dommutt shrub si most stands, other common shrub species sic hide 
MMawoodrh (Wood's Rose) f &tft* hitea (Yellow V/tifoyi^tSJiepherdiaargetiteatPrToua rirgmana 
(Chokecherry),and Contra sericea (Red- Osier Dogwood) The herbaceous layer is largely doinmatedby 
the exotic grasses Poapraumu (Kentucky Bbiegrass) and Bromtts weimu (Smooth Brome). A second 
terrace is largely domnated by *xi Artemisia c ana (Sitotx Sagebrush) communis. Although Pascopynan 
tmiiftti (Western Wheatgrass) typically dominates die herbaceous layer mdus community, in places it has 
been replaced by Agropyron criitartm (Crested Wheatgrass 

K«y Eimk«ron.mtal Factors 

Vegetation communities have largely been structured by the historic floodmg regime The character of 
these riparian habitats is changing widi diminution of flood frequency and magnitude. 

Rarity 

The Plains cottonwood cominunsies with shrub understories are considered rare, largely due to the lack 
of regeneration of these stands region* wide . 

tcndtfxon 

Tiber Dam has significantly altered die hydrology of die lower Marias River and has drastically reduced 
die inagiutude and frequency of flood events along this reach. Dynamic eaxly-successional landforms , 
such as point bars, are stabilized and well vegetated with little evidence of recent sedsnent deposition 
Although portions of die lower Marias f Ioodplam have be en converted to agriculture,* fair amount of 
riparian habitat remams Remaining cottonwood stands provide e xcellent habitat, however ,no 
cottonwood regeneration was observed, and dus regionally significaiu habitat resource willnot persist 
widiout restoration of 5 to 10 year flood events. 

Pasture grasses are wellestablished and often dominant indie ground layer of most cottonwood stands. 
Poapratensu (Kentucky Blue grass) and Brontits uiermu (Smoodi Brome) are die most wide spread and 
abundant dommants . Bivmits rectorinu (Chtttfftss) y AgropyroyiCTutaOou (Crested Wheatgrass), and 
P)ialaru arimdinacea(R*t& Canarygrass) are locally abundant. Odier common weedy species are 
Cynogtosstm officinale (Hound's Tongue ) > Taraxacum officinale (Common Dandelion), and Cirsiim 



Jppe)kAx. 



arxtme (Canada Ilustli N : t - b 1-.- absent was Fitphorbiaejnki(Lt*fy Spurge), which is abundant along 
the Marias River upstream of Tiber dam. Slaeapva cotpurtfoha (Russian Olive) occurs as small patches 
of a few individuals Abundance of this species is likely to increase with time 

Community £nfcrnxati«n 



AsfotiatLcn/DcxruivttUt Type 

Artemuia carta I Paicopyrtm miOai Shrubland 

Popuku angmtifoha I Sprnpharicarpos occidentalu Forest 

Poptdiu bahamlfera ssp . trichocarpat Symphoiicarpo* occidenzalu Forest 

Popidiu dekoides / Coiiua sericeaFoitst 

Popuku dekoitks / Me sic Grtmmoids Forest 

Poptdtu dekoides I Sya^phoiicarpoi occidentals Woodland 

$)tep)ierdxa argentea * Sakx txigaa Dominance Type * 

Symphoiic ar pos occidentals Shrubland S4S5 G4G5 

' Rank not assigned 



Rarity 


RtiiJ> 


£t*t* 


C-kl^l 


S4 


G4 


ST 


* 


ST 


* 


S2S3 


G2G3 


SW 


* 


S2S3 


G2G3 
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Milk River near Buffalo Coulee 

Location 

This si* is located along the Milk River below Vandalia Dam. Rom Hinsdale go about eight mile s east 
on US 2 then take a gravel road south towards Vandalia About 1 Smiles south on this road turn right at 
the block management sign Stay to the right and walk to the river. 

Description 

This site consists of die gently undulating historic floodplainof the Mile River and a gentle slope 
dropping off to the active river channel. Bromra uteiwif (Smooth Br ome) dominates the channelbank, 
afchoxigh young D'axiwu petnuyhanica (Green Ash) is also present and growing slowfy. The teirace 
supports a mature stand of Popuhu deltoides (Plains Cottonwood) that is developing into a Fraximu 
petnuyhamca i Prioms xirgitnana (Green Ash / Common Chokecheny) habitat type. Beaver have been 
cutting some of the Fraxiwu petmsyftamca^vLUxis species is regenerating. Recruitment of Fraximu 
^MrayfroKiVahasnotprogressedpastthe seeding stage at the site. 

Key Environmental Factors 

Flooding In die past was a key factor in creating this landscape. 

Rarity 

This area supports a Fraxatta pemuyhamca / Frtaaa i irgbritma coinmunsy .which is re latively rare in 
Montana . 

Condition 

Floodcontroluidextractionof iTaterfor nrigationlias alteredthe distribution and composition of 
vegetation at this site. Popitlm deltoidei y which once dominated the historic floodplam, is no longer able 
to regenerate and is being displaced by Fraxnutipenmylxanica. Bromta oumzJ domnatestlie 
lierbaceous layer throughout the site .perhaps facilitated by heavy cattle grazing in the past. Btq>horbia 
*jiifri (Leafy Spurge) is pre sent on the slope down to the Milk River. AVkoxk£\ FtmBuu pewuylvtorica 
seedlings were numerous.no saplings were observed. 

Flint C oirurtunity Information 

Rarity Jtanlcj 



Hani AisociatJon/Boiiamame Type State dotal 

Brcmm ?>jfmu * (Pascopyrian smithh) Semi-nataral Herbaceous Vegetation SW GW 

Froxinm pewuytvantca /Primiu rzrgimana Forest S2S3 G3 T 
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Mill: Hirer u ear Dodsou Creek 



Location 



This site is located along the Milk River south of the town of Dodson* Fron* Dodson,travel south on 
Road 204 for about 1 mile Turn left just before crossing the Mile River. 

Description 

Hie active channel of the Milk River is deepfy incised at this site, as is the channel of Do ebon Creek. A 
SaJix haea (Yellow Willow) community ,co*dominated by $ah.\ exipta ( Sandbar WilloiT) and 
Symphonic arpot occidentals (Western Snowbeny), occupies the sleep bank adjacent to the Milk River 
channel. Carex mbrascemu (Nebraska St dge ), Oly cyrrlhza iepidota (American Lie once), and Sohdago 
canadensis (Canadian Goldenrod) doinmate die herbaceous layer > tndthe exotics Sromm ineimis 
(Smooth Brome) and Cirsum arrense (Canada Thistle) are we 11 represented This community still 
probably gets flooded on an annual basis A Fraximts peiwsyftctmca / Primus virgima>ui(GxtttiA$l\t 
Chokecherry) T co-domiutedby Popidtis dekoides (Plains Cottonwood), occurs along the deeply incised 
channel of Dodson Creek. No cottonwood re generation was obseived in this community. 

Above these incised banks is die historic floodplamof the Milk River. Before channel incisement > this 
area probably supported* Papains deltoid?* / Corwu &eiicea (Plains Cottonwood /Red- Osier Dogwood) 
communis/. Hus area now supports an Artemisia carta / Pascopirtav tmirfm (Silver Sagebrush/ Western 
Whtatgms) community , although large ,inature cottonwoods are still present. The herbaceous layer of 
tlus community has been large h f convened to the exotic species Bromtis ineiinis (Smooth Brome) and 
Agropyron crutaOm (Crested Wheatgrass) 



Kf>- Envnciunmtal Fatten 

Ftosno Dam has greatly reduced the chance of flooding and both FYesno andDodson dams remove water 
for irrigation This lias greatly changed the hydro logical and geomoxpholognal context of this site > and 
has resulted m changes to plant community composition 

Rarity 

No rare plants or plant communities were documented 

Condition 

Flood control and water extraction for irrigation has reduce dthe amount of flooding and water this area 
gets. Agropyron cristaxi on (Crested Wheatgrass) and Sromns irwrmu (Smooth Brome) are the dommaiu 
grasses at this site. 

Flint Commtvuty Information 

Rarity R aides 



Flan* Af*o<iation/B«:punamf Type Stat* Global 

Artemisia cana t Pascopyrum smithji Shrubland S4 04 

Fraxiyttis pemuyhcouca I Pnovis rirgimana Forest S2S3 G3 * 

SaJix htzea I Care* Ttebrascewis Dominance Ttyp* * * 

1 Rank not assigned 
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Milk Bireruear Frenchman Creek 



Lc < \ticn 



This si* is located ■ long the Milk River between Nelson Reservoir and frenchman Creek. from Saco go 
north on the paved road and take * right after crossang the Milk River. Go about two miles to * small 
gravel pit and a road to die south 

Desiripticn 

This site occurs on a gently undulating temce with a drop off into the channel of the Milk River. The 
loner portion of the channelbank is dominated by Care* aquattfu (Water Sedge). Higher areas support a 
Rota woodsh (Woods Rose) community Hie herbaceous layer mtius community is large fy dominated 
by die exotics Bromiis inermti (Smooth Broine) and 3iq?horbia e&iikt (Leafy Spurge). A Sahxluua 
(Yellow Willow) cominmuty occurs on the terrace . This area probably supported a RopaJtts deltoides / 
Convti Jint* a (Plains Cottonwood /Red* Osier Dogwood) communis prior to flood control, and a few 
large ^senescent Ropiilns deltoides are still present. The herbaceous layer of tlus communis is also 
dominatedby Stomas iitermu and Euphorbia esoJa. 

K*y Eitviramftmtal Factors 

Flood control and removal of itater for irrigation lias greatly reduced die chance of flooding for the 
community on die terrace Periodic f looting still maintavis the community on die slope to die river. 

Rarity 

Ho rare plants or plant communities were documented. 

CcnMion 

Alack of flooding has probably led to a great reduction in flooding of the terrace community and a 
consequent reduction of Ropiiltis deltoides. Mromm biennis (Smooth Brome) is die only graniinoidinthe 
terrace community and also occurs indie upper portion of die Rosawoodsit coinmuiuiy Sigjhorbiaenda 
(Leafy Spurge) is common in the terrace community and is die domsuntforb on die slope Flaeapms 
angiatifolia (Russian Olive) is present on die terrace. 

Plant C cirununity Infcnnatien 

Rarity Ranks 



Plant AisciiaticiL.'Dcininaiut Typ« State G lcbal 

Carex aquatxlis Herbaceous Vegetation S4 Of 

Rosa woodsii Shrubland S5 05 

Sahx Ittleat Bronta mentis Dominance Type * * 
4 Rank not assigned 
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Milk River near Horse Camp Coulee 

Location 

This site is located along the Milk River noith of Malta* Ftom Malta ,travelnorth on V S 19 1. Hie site 
is on* half mill past Hoist Camp Creek on the east side. Waft to the left side on die peninsula* 

Description 

The majority of this site consists of anoM^geiitlyunclulatingfloodpUinwaha steep slope doirato the 
Milk River Within the incised Milk River channel, a Cart* aquaniU (Water Sedge) community occurs 
on die lower portion of the bank The river is cutting into this bank and some stuffing is occurring. 
Rather up die bank the vegetation is donunated by an Artemisia c cota f F cue opyrtm smtt)m (Silver 
Sagebrush /Western Wheatgrtss) community type. No trees are present and the community is slowly 
sliding into die river The ATtemuiactmafPa&copynm imiihn community extends onto the adjacent 
bench above the bank. Historically (priortohydrologic a Iterations), this area was dominated by a 
PopiiUu dekatdes (Plains Cottonwood) community. At the tsne of die field inventorying a few trees 
remained. He&perostipacoxiaiaQftt&te-twd- Thread) is the dominant grass and may be indie attig the 
site is switching from wetland to upland The site is about 20 feet above the river. 

Kfy Brrracmrimtal Factor* 

Flood control and extraction of itater for irrigation has made this site drier than it once was. Only the 

Cco i ex aquahtii community now appears to be rhthefloodplarn* 

Rarity 

No rare plants or plant communities were documented 

Condition 

Flood control and extraction of i*ater for irrigation has fundamentally altered the hydrology of this site. 
Only the lowest portion of die bank now receives annual flood flows > and the highest landf onn at the site 
is in the process of converting from wetland to upland vegetation Mramia inermti (Smooth brome) is 
we 11 established at die sae in both die Carex aqitanhs and Ar tetania cana I Pascopynm imithii 
communities. Poapratemu (Kentucky blue grass) is also present. 

Plant Community Information 



R ii irv RanJcs 
Hani Asfoc»ti6ii/B«minance Typ# St%tt Gtafeal 

Arremiiia cana I Hesperosripa comata Shrub Herbaceous Vegetation S3 G3 

Artemuia cana I Pascopyrrm smiihji Shrubland S4 04 

Carex aqttatikj Herbaceous Vegetation S4 G5 
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Milk Bivsr near Little Cottonwood Creek 



L« ( %ticn 



This site i5 located along the Milk River beloti its confluence nidi Cottonwood Creek* FVom Malta, 
trave 1 north on U S 191. After about 19 miles, just before the road leaves the Milk river valley, turn right 
on a grave lroadthenuke the fkstrigbt on another gravelroad and proceed to the river. 

Dtfcxiptifn 

The Mile River channel is deepfy incised and fanty nunnt -t tin- site. Mature Poptdm dtJtoutes (Plains 
Cottonwood) still occupy portions of the historic floodplim This may once have been a Popidm 
dehoidii t Symphoricmpos occidentals (Western Snowbeny) community ^iit the understoiy is now 
largely dominated by Poapratemu (Kentucky Blue grass) and Promts Biermis (Smooth Brome). No 
cottonwoodrecrui&nerais evident As individual trees die, the stand willbe replaced by an Artemisia 
ca*w f Pascopynm smithu (Silver Sagebrush /Western Wheatgrass) community This community is 
already well established at the s*e,and in places supports a high cover of native grasses, including 
Pascopynm jarfrta (Western Wheatgrass), KoeUria macrmtfha{Jm\t&*$$) t m& Hesperosapacomattt 
(Needle-and- Thread). A Carex agiuttihs (Water Sedge) community occurs on the lower portion of the 
steep banks of the Milk River. This area stillrecerves occastonalflooding 

Ktv Envirciimaical Factors 

Flood control has greatfy reduced the chance of flooding leading to a change of plant communities. Old 
decadent Popidiu detiotdestxtts indicate a more mesic and dynamic past. 

Rarity 

No rare plants or plant communities were documented. 

Condition 

Flood control and water removal f or irrigation has dried most of tlus area. Cottonwood communities at 
the site have changed and are still changing to reflect this. The exotic pasture grass Poapratertsis 
occupies much of the site . 

Flint > -:i ii wjiiry Iirfcrmiticn 





Rxritv 


Ranks 


Plant A**««iaticn/BcTruimu* Type 


Si%tt 


Gfetal 


Artemisia cana t Pascopyrtm smiihji Shrubland 


54 


04 


Carex aqtutttlu Herbaceous Vegetation 


S4 


05 


Popiiltu deltoides /Mesic Ox ammo ids Dominance Type 


* 


* 



Rank not assign* d 
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Milk River near Rock Creek 

Location 

This si* is located in two sections along the Milk River above its confluence wUh Rock Creek. FYom 
Hinsdale ttravelnordi on die pavedroad and cross the bridge overdue Milk River To retch die 
downstream section, take the first left To reach the upper section, travel about lmile aid inquire about 
access at die house on die left. 

Des(rig>tUn 

This site is characterized by die gentfy undulating topography of the historic floodplaniof the Milk River 
as well as die sloping bank to the active channel. The lower section of die site is on afillbtnk and die 
channel bank has a gentle slope This area is atthe upper end of the Vandalia Damsnpoundment The 
lower bank slope , which is the area most ntfluenc ed by current flooding regimes , supports a Carey 
aqtiantez (Water Sedge) community. A SaJix e^ipia (Sandbar Willow) community occurs on a shghtfr 
liiglier portion of the bank. The terrace here supports a decadent stand of Fopidw dehoides (Plains 
Cottonwood) that is being replaced by an extensive forest of Fraxums petmsyhamca( Green Ash). There 
is good/Va\iHi;j/}?M7uWvtfitftfrecnu&n*itt in this stand despxe high cover of Bromm rwrau (Smooth 
Brome)browsingby deer. 

The upper area has a similar morphology, although die channel bank is steeper indlis section. The 
channel bank supports stands of Sah.\ exigita (Sandbar Willow) and Soli* hirea (Veliow Willow). In 
places, die TiHowshave died and the bank is dommatedby Bromm inermti (SmootliBrome). The upper 
channel bank/lower historic floodplanis occupied by a Iraxvius pewuytvwuca / Prtauu virgintana 
(Green Ash/ Common Chokecheny) community with an open canopy cl matui e Pqpuhu dtltoidei. 
Higher on die historic fk>odp!am,old decadent cottonwoods dominate the stand. The Fraxinm 
peitmyfcamca are young and vigorous with good regeneration, in contrast, no cottonwood regeneration 
was observed. 

Kfy Emiicmnt-ntil Factors 

Histonc flooding regimes were die primary influence on die structure and composition of vegetation at 
tlus site. Diminished flood regimes since the construction of FVesno Dam are altering historic vegetation 
composition. 

Rarity 

This area supports a Fraxmu pemvyhamca / Mns nr^imamT community, which is re latively rare m 
Montana . 

C C 1 1 ill 1 1C I L 

Flood control his greatly reduced flood frequency and magnitude and has consequently also ne arly 
eliminated re generation of Poptdm deitoxdes, although two saplings of dus species were found. Past 
grazing pre s sure maybe responsible for die dominance of Bromm ineimu at die site. The forest also had 
no f orbs, probably due to competition from Bromm iwrmu It is unclear what is causing die willow 
mortality. Other exotic species documented were Cirtitm coy erne (Canada Thistle )*Poapratemu 
(Kentucky Bkiegrass), JiipA0r2ttattHta(Leaiy Spurge), and Blatagtua angmtjfoha (Russian Olive). 



16 J$pe)k&x 



Fluii C cirurumify Iitfcrmaticji 



Firm* A»sc*iaticn/Dtiruimue Typ* 

Bromm ntermu - (Pascopynm smitlm) Semi-iutar*l Herbaceous Vegetttion 

Carex aquatxtu Herbaceous Vegetation 

FraxauM penmyhtouca / Primus rzrgimana Forest 

SaUx eMpia Temporarily Flooded Shrabhnd 



Rarity 


RtllJA 


Statt 


Global 


sw 


GW 


54 


G5 


S2S3 


G3? 


S5 


G5 
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ASlkBivtr near Tfliitenater Creek 



Lcoticn 



This si* is located along the Milk River below Nelson Reservoir. FYom Malta . go east on U.S. 2 to the 
Sleeping Buffalo. FVom here gononhto Nelson Reservoir and continue to Creek Crossing Road Follow 
it across the Milk River to the end and make aright Go about one mile past the Cole Ponds fishing are a. 

Destrigtticn 

This site is characterized by gently undulating terrace with a steep drop off into the incised channel of die 
Milk River. Much of die channel banks were until recently dominated by Sakx erigita (Sandbar Willow). 
However, most of these willows are now dead* due si pare to beaver mortality and perhaps drought > and 
SytupftQiicarpos occideittalu (Western Snowbeny)now dominates die area. The terrace is occupiedby a 
Popidm dekoides (Plains Cottonwood) community with an herbaceous understoiy dominated by Bromm 
ijtermu (SmoodiBrome). No Poprdiis dtltoidti regeneration was observed. 

Kfy Envxremnmtal Factors 

Flood control and die removal of t?aterfor irrigation has greatly reduced the chance of flooding in the 
Poptdiu dekoides community* 

Rarity 

No rare plants or plant communities were documented. 

t«n*tion 

This site has been affected by changes in hydrology and the reduction mfloodf lows. Cottonwood stands 
are mature to senescent and no cottonwood regeneration was noted or is liety Skteapuu wigmtjfolmis 
replacing native cottonwood habitat at the site * and die exotic Promm inermu dominates the heibaceous 
layer throughout most of die site. Agropyrtm ciista&m (Crested Wheatgrass) is also present. 

flxnt C cirununity Iirfcrmiticn 

Raxity XanJcs 



Plant Aisomticn/Deiruinni* Typ* State G lobal 

PopnUu dekoides /Mesic Grammoids Forest SW * 

SivipJtQticarpos occidettialu Shnibland S4S5 G4G5 

* Rank not assigned 
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Milk River Wildlife Management Area 

Location 

This si* 15 located along the Milk River below Neb on Reservoir. FYom Malta, travel on US. 2 east to 
Sleeping Buffalo. Go north to Nelson Re servo* and cross die first outlet gate. Take a road to die right 
before die lull and proceed about 1.8 miles to where it is close to the Milk River. 

Dfftxipticn 

Ihe site occurs along a series of stepped terraces leading down to die active channel of the Milk River 
Hie **wettest" and most frequently inundate dp lam communities occur mux establishmgfloodplainiTtthin 
the incised Milk River channel Ihese include communities dominated by Caret aqiiattfu (Water Sedge) 
and Saitx e\t*ua (Sandbar Willow). Ihe landform above die channel bari was probably die rrver's 
historic floodplam. This area now receives little flooding and is occupied by arelktualPopjtfm deltoides 
(Plams Cottonwood) stand that is converting to a Fraxmm petmsyhamca / Pnmm vrrgauana (Git *i\ Ash 
/ Common Chofcecheny) community A slightly higher terrace is ottTxpitd Artemisia cwia/Pa&copyrtm 
j miihii (Silver Sagebrush/ Western Wheatgrass) and Poprdiis deltoides /Comas sericea (Plains 
Cottonwood/ Red- Osier Dogwood) communities. Flaeapius angiisqfoha (Rxis$M\ Olive) is well 
established m die latter community and will come to dominate the stand as individual cottonwood* die. 

K*y Environment*! Fittcn 

Pasthydrologicalreglmeshave largely sliapedvegetationandthe geomoipho logical setting of the site. 
Changes to flooding regimes and encroachment by exotic species have altered vegetation compossion 
andrecruitmemand tausedthe ncisementof the active channel. 

Rarity 

Tito rare communities were documented at this site Fraxittm pewuyhamca / Primus virgbuwia and 
PopnUu dekoides /Cormis sericea. No regeneration was observed m die PopuUis dekoides fConms 

lencea community, and it is likely that this community will not persist over tane 

C nil fili n n 

Changes to historic alflooding regimes have akeredchannelmorphology and led to a general dryng of 
die site. Although mature cottonwoods occupy portions of die site.no cottonwood recruitment was 
observed, nor is it lively given the current flood regime. In tovtixk$t t FraM)uu pemisyhmuca appeared to 
be sue cessfully reproducing at the stte Staeaputs angina/oka & becoming established in die exisung 
cottonwood stands > and it is like lythat this species will come to dominate diese areas mume Bromus 
vtermis (Smoodi Brome) is another problem species that is increasing and already displays considerable 
coverage 

FlMif tcirumnury Information 

Rarity Kanks 



PI mi* Aff«fiattcn/B«:nunantf Type Stat* Global 

Artemisia c ana / Pose opyrim smiitei Shrubland S4 G4 

Carex aquoniiz Herbaceous Vegetation S4 05 

Fraxnau perouyirwnca / Primus virgDtiana Forest S2S3 G3* 

PopitUis dekoides / Conua sencea Fore st S2 S3 02 G3 
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Nelsou Rnsrrdv (hittet 

Location 

This si* is located at the outlet to Nelson Reservoir Mirth* Milk River. FVoni Malta > take U.S. 2 east to 
the Sleepmg Buffalo and go north to Nelson Reservoir. FVomhere continue until the first outlet gate is 
crossed. Paikby the gravelroadonthe right. 

Description 

This sae probably supported upland communities prior to the construction of Nelson Reservoir and the 
flxigation canal that provides this site with water. Only a few native species are found here. The area is 

flatexteptfor abennalongthe canal. Exotic species dominate the enure site. FJaragma mtgmfifolia 
(Russian Olive) occupies much of the are a, and exotic grasses . such as Poapratemis (Kentucky 
Blue grass) and Sromm biennis (Smooth Broine), mostly dominate the herbaceous layer. The exotic 

forbs Taraxacum offtcrnaJe (Common Dandelion) and Ciriium arvetue (Canada Tlustle)are also well 

represented 

K*y Eniii amfteutal Factors 

This area probably once supponed upland communities. With the construction of Nelson Reservo* and 
Qxigation canal, the area has become more me sic, and the vegetation has changed to reflect this. 

Rarity 

No rare plants or plant communities were documented. 

Condition 

This site is grazed fairly heavily by cattle and is re cerving water from Nelson Re servoir that it probably 
did not get before die reservoir was constructed. Exotic species dominate die site. The most common 
species include Apvpyron criitatum (Crested Wheatgrass), Srcmia inermu (Smooth Brome), Taro-iacum 
officinale (Dandelion), Medicare :am a ( Atfalf a), ComohitJw air erne (Field Morning* Glory), Ctr&iim 
arxen&e (Canada Tlustle),and Siaeapmz aiigiunjolia (Russian Olive). 

Flint Ccirununify foforataticn 

Rixity Ranks 



tl'nit A^caificuDcminuu* Type Statt G1*1>*1 

Slaeapna angit&ttfoUa Semi-naturti Woodland SW GW 

Poapratemu Semi*natural Seasonally Flooded Herbaceous Vegetation SW GW 
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Nekoit Resenoir Oxbow 



L« ( iticn 



This site is located along an old oxbow of the Milk River near Nelson Reservoir Ftain Malta, travel east 
on U S 2 to Sleeping Buffalo, dien go north to Kelson Reservor. Continue until the first outlet gate lus 
been crossed. Park by die gravel road on the right from where the site cm be seen 

Descripticn 

This site consuls of * portion of old oxbow associated with die Mil: River. A canal passes through and 
partitions the oxbow, the deepest and wettest portion of which supports a JYpJw to[fofra(Broadleaf 
Cattail) community Other plant communities are arranged m concentric bands along a soil moisture 
gradient Tlie wettest areas adjacent to die 7) pha lanfotia commmxsy support an open stand of Jiotcus 
balncm (Baftx Rash). As soilmoisture decreases t MJatagmu angtatifolia (Russian Olive) and exotk 
pasture grasses, such as Phtetm pratemt (Common Timothy) and Poapratewu (Kentucky Bhiegrass), 
become well established and begin to displace die Jimcm balnax A Paicopynm smitfui (Western 
'".' >.:grass) community occupies - ie driest zone at the site . 

Key Envxrcnmcutal Factors 

It is not known what this site looked lAe prior to the construction of Nelson Reservoir. The Nelson Canal 
that bisects die site may be increasing water inputs into die oxbow and making the site wetter 

Rarity 

No rare plants or plant communities were documented. 

C in » iM\ n n 

The site maybe getting water from Nelson Reservoir and an associated nrigation canal* This site was 
heavily grazed last year > and soils in the wetter Jiomts balticiu community are heavier pugged. The 
exotic forb and noxious weed Cirtum arvtnse (Canada Hustle) is well established indie wetter portions 
of die site, while Slaea&titi angiatifoftaxoA Poapratemu have become established in drier portions of 
die site . 

Flint C tiruaimitv Iufcimxticn 



Flint Aiscfiaticiii'DciiuiLuic t Typ* 



Ranty 


RanJcs 


State 


Global 


SW 


GW 


S5 


OS 


?^ 


G3G5Q 


ss 


G5 



Slaeapua angwttfbtia Semi-natural Woodland 
JtoKtti baltiau Herbaceous Vegetation 
Pascopynm jmtfm Herbaceous Vegetation 
QipJu iartfclxa Western Herbaceous Vegetation 
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Red Reck Coulee 



L« < \ti&i\ 



This si* 15 located along the lower retch of Red Rock Coulee. FYom Havre, travel east on U.S. 2 for 
approxmately IS mites to Lohman. After crossing the Milk Rive^turnnorth on % gravel road 
approximately + 25 mile after the bridge Follow dusroad for about 2 milt 5 Tarn right onto a smaller 
gravel road; the site is on die left titer about 0.5 mile. 

Dtscbpticn 

This site consists of the deeply incised channel of Red Rock Coulee. The stream is ephemeral and die 
streambed consists of deep pools alternating with a shallow channel Pool are as > which were mostly dry, 
support hygru SchoenopUctm pimgens (Threesquare Bulrush) and Carexpraegracilii (Clustered Field 
Sedge) communities co-dominated by EUochatit pahatru (Common Sp&erush) Hbrdnm jttbotttm 
(Foxtail Barley) and JtoKta balticm (Baltic Rush) dominate drier channel areas as we 11 as die narrow 
floodplam A smaD terrace perched widun the greater incised channel supports a Pa&copynm smithn 
(Western Wheatgrass) community, while die slopes leading to the upland* are dominated by 
Symphoiicarpos cccidenraJu (Western Snowberry) The uplands have been seeded tc A -r . ; ■■ .- 
ctistoTim (Crested Wheatgrass)andfew native grasses remain, although -4mmutacfl7irt(Silver 
Sagebrush) occurs at low cover. 

Key Eitvirwimmtal Factors 

Ihe hydrologK regime that maintains flooded or saturated conditions are die main factor struc taring 
vegetation at this site . 

Rarity 

No rare plants or plant communities were documented. 

Condition 

Ihe creek channel is deeply incised and has begun to reestablish a floodplain within this larger 
increment Small rocit dams have been placed across the channel of this ephemeral stream to increase 
die duration of ponded water for livestock use. Livestock use is correspondingly high and concentrated 
widun the coulee Wetter areas of die "active" channel are deepfy pugged. Ihe vegetation widun die 
riparian zone is largely dominated by natives. This is m contrast to the uplands that have been seeded to 
Agropyrtm crutattm . 

Fl»it Ccirununity Intf*r?ft*twn 



Plant Aisciiaticii'Dciniiiaju* Typ* 



Rarity 


Ranks 


State 


Global 


* 


* 


S4 


G4 


?A 


G3G5Q 


S3 


G3G4 


S4S5 


G4G5 



Artenumcmmt Agropyron ctistanm Dominance Type 
Horde im jubatum Herbaceous VegeUtion 
Pascopynm smitfm Herbaceous Vegetation 
Schoenopltctus pungem Herbaceous Vegetation 
SymphQiicarpoi occidtntalu Shrubland 



Rank not assign* d 
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Rookery Wil&tife Management Area 

Location 

Rookery Wildlife Management Area is located along the Milk River west of Havre. Rem Havre , travel 
nonh on Road 232; after crossing railroad tracks and the Milk River, take die first gravel road to the left 
before Road 232 goes tip a hill. Travel approximately 3*5 miles to the site. 

Descripticn 

This s*e tnc mop asses several miles of die Milk River be low FVesno Dam. The site includes the Mile 
River floodplam and associated terraces that lie ma valley about three quarters of a mile wide. The 
valley gently slopes towards die river and his a few shallow depressions Plant communities are 
distributed along a topographic aLfflood disturbance gradient from the active channel to terrace. 
Seasonally wetter areas along the channel that stillrecerve mmulf loodng are dominated by willow 
communities, such as Sahx extgtut (Sandbar Willow) and Salty hiiea (Yellow Willoi?). Pasture grasses, 
such as Poapratemti (Kentucky Blue grass), EJpmm repens (Qtuckgrass),and Sromm inermu (Smooth 
Brome}have large lyreplacedthe native grasses in these comiwnuties, a fthough native forbs are still 
represented, including Mmanrhnntm iteUatom (Starry False Solomon *s*S^%l) y Soltda^ocanademu 
(Canadian Goldenrod),and Sqinietiau arvetue (Field Horsetail). Higher portions of die floodplam 
support a relictual Poptthu deUoide* I Centra iericea (Plans Cottonwood / Red- Osier Dogwood) 
community* This community .which occurs in arcuate bands parallel to die stream channel*, typ^ies 
historic flooding regimes prior to die construction of FVesno Dam* Large portions of die floodp lain are 
occupied by *i\ Artemisia cana t Pascopynm nufln (Silver Sagebrush /Western Wheatgrass) 
community* Although Pazcopynm jm trial and Pitfcimlftaruwaihana(ifxttx*d\ Alkaligrass) still largely 
dominate die herbaceous layer ..native grasses have been largely displaced from some portions of this 
community* Small shallow depressions indie terrace diatrecerve groundwater from upland areas support 
smallpatches of Stynttu trashicatdtiz (Slender Wild Rye). 

K*y Ejrvxremnmtal Factors 

The interplay of die hydrolognalregime with channel migration is the dominant process that affects die 
structure and composition of vegetation at dus site* 

Rarity 

The Popidtu dekoides I Convts sericea community type is restricted to the western Great Plains and has 
been adversely affected by hydrologic alterations and grasmg disturbances throughout its range* The 
rebctual stand at this site is typical of these disturbances. 

Condition 

Riparian communities developed in response to die historic flood regimes of the Milk River* This is 
especially true of Popttlns deltoid?* communities* FVesno Dam has greatfy reduced die frequency and 
magnitude of flooding, and it is unliefydiat c ottonwood stands will persist at this site. No young 
PopiiUu dekoides were found as a re suit of this change, ft also appears that Agropyron crutattm (Crested 
Wheatgrass)hasbeenplantedi?here Pascopyrrm jmtrfmonte grew* Two exotic pasture grasses, Sromtu 
inermu and Ponpraiemiz^t common at die site* 
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Plttif (." cirtinunity Iiifcrmiticn 



R*xity Rwik* 



Flani AisciiaticiLi'Dciniiiiiut Type State Global 

Jrtemuia cana t Pascopynm smithji ShrubUnd S4 G4 

Pascopyrtm smitJm- JTvaiiu fracitycaulii* City Ptii Heibtctoxis Vegeution ST Q? 

.Popidiu deltoides I Co??itu sericea Forest S3 S3 G2G3 

&tft* f-upxi Temporally Flooded Shnlbhnd S5 05 

&tf?A /rti?£ / Bronuis uismti Dommince Type * 

Sxpiphoricarpos occi&Jtralu ShrabUnd S4SS G4G5 

1 Rtnk not *$f Igiud 
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Vmtdaha Dam 

Lo fatten 

This site is located along the Milk River bothtipstream and downstream of Vandalia Dun. FVom 
Hn. -1- : \eleast on U.S. -for approximate fy 5 J miles to die Vandalia Dun road. Go south to the 
dun. 

Dtitxxpticn 

This site occurs along the Milk River both up and downstream of Vandalia Dam. The site is 
characterised by the gently undulatmg historic floodplainu\d steep incised channel of the Milk River. 
The lower portion of the channel slope is still regularly inundated by floodwaters This area supports 
Carex aqitanUi (Water Sedge) and SaJix exigua (Sandbu Willow) communities There is some Popitlns 
deltoides recruitment in the Carex aqtiariUs community, however,* is being heavily browsed by deer utd 
may not get to the sapling stage. Higher portions of die channel slope ue dominated by Sromm inermu 
(Smooth Brome). Limited Poptdtiz <te±ro:ffcj regeneration is also occurring an this community The 
terrace is occupied by a Fraxuun pemuyframca / Priouis virgiinatia (Green Ash / Common Chokecherry) 
communique as of which are still dominated by Poptdiu d£koid£s t m& a Poptthu deitoides stand with 
anunderstory dominated by Sromiu inermu. No cottont?ood regeneration was observed in either of 
these communities. 

Upstream of Vuxdalia Dam, the reservoir has inundated the channel slope. These ,the communis 
adjacent to the slack water h a Fraxmiu petmsyftamca / Primus \ trgnuaita zowmmxty . This community 
also supports a healthy stand of Sahx *At£itfiandisprobabfy Inundated fairly regularly* A great deal of 
beaver activity was observed m this stand. Oldbackchanneb and oxbows remain saturated and ue 
dominated by me sk tohydric stands of Salix exipta and 7)pha tattfoha (Biotdteti Cattail). A narrow 
natural levee supports arelktualstandof Popitfw deltoidei. 

K*y Ejrvxremrxmtal Factors 

The historic flood regime was primari^ responsible for structuring the vegetation at this sue With the 
diminution of the flood frequency and magnitude ^cottonwood regeneration is very limited and will likely 
be lost from the historic floodplain>as wiH&tfn amygdaloidei (Peachleaf Willow) Above Vandalia 
Daui, higher water and more saturated conditions are also akeringvegetationpattems- 

Rixity 

This uea supports a Fraxirua pemuyhamca /Prtmiis Yirgniiarw community > which is relatively rue m 
Montana . 

Condition 

The lack of flooding is changing the distribution and kind of pluu communities. Popttliis deltoid?: and 
Sahx amygdaloides are being lost from the terrace ,u\d while some cottonwood re generation is occurring 
witlunthe channel slope , it h l&ely that most seedlings are being killed by deer or cattle browsitg 
Fraxvua pewuytvayuca is also re generating, although only seedlings were observed. Both Bromm 
inermu and Srphorbia tenia (Leafy Spurge) ue wide spread, wjOkMromm inermu being the dominant 
^aminoid inmost communities Other exotic speciespresent include Cirsiim arreme (Cuuda Thistle), 
Poaprateruu (Kentucky Blue grass) and Slaeaput* angiatifoha (Russian Olive). 
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PImi* C cirurumify Iitfcrmaticji 



PImU Aisc*iaticn/Dtiruimue Typ* 

Sromm itiermu * (Pascopynm imuhn) Semi-natural Herbaceous Vegetation 

Cartx aquanhs Herbtc eoiu Vegetation 

JVaroim pewuytvwuca / Primtu rirgmana Forest 

Poptdm dekddes I Me sic Grammoids Dominance Type 

Safcx wxfgua Temporary Flooded Shrubland 

QlpAa ktiifoha Western Herbaceous Vegetation 

'■" Rank not assigned 
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sw 
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APPENDIX C. SITE RANK CRITERIA FOR WETLANDS AND 

RIPARIAN AREAS 



Site Rial: Criteria ftr Wetland* and Riparian Areas 

Jilininiun Siie Sixt 1 acre (0.5 acre forpeatlands) 

KanJc Procedure: The following site ranking specific ations have beenmodifiedfrom and irtfonnedby 
criteria presented in regional wetland assessment protocols (Washington State Department of Ecology 1991, 
Chadde et al 199$, Greenlee 1999* Jankovsky* Jones 1999), hydro geomorphic functional assessments (Hmby 
etiL 1999 ,Jankovsky- Jones etaL 1999a, 1999b, HaueretaL 2000a, 2000b,Hruby et ah 2000). andplant 
conmimjty ranking specifications developed by other Natural Heritage programs (Chappelland Christy 2000, 
Rondeau and Sanderson 2000). This ranking procedure has been developed to be consistent with standard 
Heritage methodology described in the Draft Element Occurrence Data Standard (TNC and ABI 1999). The 
data standard was developed for ranking an element occurence's viability by evaluating its condition, 
landscape context, and size We propose similar criteria to evaluate a wetland site's viability. Jx\ addition to 
condition, context* and size, two other ftc tors important in determining a site's conservation significance, 
diversity and rarity, are considered. 

hi die Rocky Mountains and Great Plains of Montana , wetlands occur as small patch and linear systems on 
die landscape (although there maybe localized large patch occurrences, as in the Centennial Valley). 
Because of their small size and high dependence onextemalprocesses,the primary factors affecting site 
viability and significance are condftion and context. Secondary factors are diversay and rarity , and the 
tertiary factor is size. These variable s, their weighting factors, and rank threshold* are described be low. 

Condition Specific itUro (weight f*ctei = JS): Tlus factor is a combination of environmental actors 
(hydrologic , geomorphic , and biogeochemical) and vegetation and habitat parameters. A site's condition 
should be representative of die overall condition of individual plant associations present at die site. In 
addition to die condition of native plant associations, the presence of exotic -dominated communities is an 
important factor The presence of weedy, modified, or cultural vegetation types should reduce the site 
condition rank, even where native associations are in pristine condition. An important point to consider in 
dxis case is thepotentialforthe exotic species to spread. Note: not all of the factors listed be low are 
applicable to all wetland systems (e g, surface flooding is primarily a process associated with riverine 
systems , where as subsurface flooding/saturation is importantfor all wetland types). 

The f ollowvig rank thresholds are not mutually exclusive. It is possible to have a site widi minor hydro logic 
or geomorphic modrf ication with highly de graded plant cominuruties. For example , a cottonwood stand with 
an exotic -dominate dunderstory along a free-flowing river (hydrology and geomorphology rank of A or B, 
vegetation and habitat rank of D) would warrant an overall condition rank of C. 

Anted c cn-linc n 

Hydrclegy, geomerpholcfy. mdbiegecfhenivtry Natural hydro logic processes are intict and die 
site has no geomorphic modifications. Indicators include: 

• hi all systems, subsurface flooding and saturation of low areas (swale s, oxbows, old channels, 
depressions) occurs in most years as indicated by soils, vegetation, photographs 

• Overbank flooding occurs regularly (approximately every other year or more frequently) as 
indicatedby soils, vegetation, photo graphs This factor is important primarily for riverine systems 
widi well deve lope d floodplans . 

• The f loo dp lam is being actively deve loped, with multiple macrotopographic features present (e.g, 
oxbows, overflow /abandoned channe Is, floodp la an, terraces, bars) 

• Stream banks and channels have representative shape, are notriprapped,andarenotunvegetatedby 
excessive grazing or trainpUng. 

• There is no evidence of geomorphic modification, excessive erosion, sediment deposition, or 
nutrient loading. 
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Vegetation andhikctat 

• Plant communities have representative structure and composition (eg t cottonwood stands have i 
diverse and well developed shrub component) 

• Regeneration is occumngand seedlings, saplings, or clonal shoots axe present. In riverine 
floodplam systems , channel bar formation is creaung substrate for woody vegetation colonisation 
(this may be occurring in the system though not at the site) 

■ There is thigh level of nterspersion and connectivity among plant communities, 

• Within native plant communities, no or very fen exotic species axe present, i?ith no potentialf or 
expansion Culruralormodifiedvegetation types are absent or are aveiyuimor component of the 
site. 

B -rated < emlmcn 

Hydrology, fe«m*ip]i0l«gy, mdbiogeocitemistry Hydrologu and geomorphic modifications axe 
minimal and/or localized and axe easily restorable Indicators include: 

• Overbank and subsurface flooding still occurs frequentfy, but flooding regimes may be slightly 
modified by irrigation wtthdrawal, sinallheadwaters dams , or localized and mimnalgeomoiphic 
alteration (roads ,bridges t ditching, diking, bank revetment, soil compactions le axing) 

• FloodpUm river me systems have f ew macrotopograpluc features, but thexe is evidence of recent 
floodplam developmeiu 

• Stream banks may show some local adverse effects from excessive grazing 01 other activity 

• Any excessive erosion, deposition, or nutrient loading is restricted to localized pockets. 
Vegetation and Jufertat 

• Native plant community structure and composition has been somewhat altered by logging* grazing 
(nc hading browse from native ungulate s),f ire suppression, etc (eg , the native shrub component is 
structural^/ and conipossionalfy diverse, but bxowsmg pressure has akeredthe structure and 
abundance, especially that of palatable species). 

• Native species that increase wih disturbance or changes in hydrology or nutrients are restricted to 
microsites. 

• Limited re generation and channelbaxformation is occurring. 

• There is a moderate level of interspersion and connectivity ainong plant communities. 

• Exotic species and cultural vegetation are a minor component of the site and have little potentialf or 
expansion 

C - 1 i T e tl f c 1 1 -lifi c ] i 

Hydloltgy, geciacrphclegy, andbiogeockemirtry Hydrologu and geomoiphk modifications axe 
more systematic, and require either a long tine (decades) or significant effort to re store. Indicators 
mc hide : 

• Subsurface flooding or saturation occurs re htivefy frequently , but oveibank flooding occurs only 
during high floods. Hydrologu or geomoiphic modifications have systematically altered die 
hydrologu regime. Modifications nclude regionalhydropower or flood control dams, extensive 
irrigation withdrawals or return flows, widespread ditching, moderate bank revetment, etc. 

• Flo odp la in riverine systems htve few macrotopograpluc features and there is no evidence of recent 
floodplain development 

• Stream banks axe significantly altered by excessive grazing, bank stabilization, channelization, road 
construction, etc 

• Excessive erosion, deposition, or nutrient loading is common. 
Vegetation and hiMat 

• Native plant community stricture and composition has been substantially altered by logging, 
grazing (including browse fromnatrve ungulate s),f ire suppression, etc. 

• Native species that increase wah disturbance or changes inhydrology ornutrients are widespread. 
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• Native species regeneration is not occurring or very restricted, no evidence of woody species 
colonization of channel bars. 

• There is a low level of interspersion and connectivity among plant communities. 

• Exotic species and cultural vegetation are widespread butpotentialfy controllable < 

D x ite d c c ndtrioii 

Hydxolcgy. j-rciacipholcgy. andbifl^eocKevustry. Hydrology and geomoxphology are significant^ 
altered at both local and regional scales, restoration is unlikely. 

• Surface/subsurface flooding occurs only during extreme flood events. 

• Geomorphic modifications are extensive anda significant proportion of die channelisrevetted 

• Stream buiki are severely degraded. 
Vegetation and hifcxtat 

• Communiry structure and composition is significantly affected by exotic species (e .g., under stories 
of cottonwood stands have been convertedfrom native slmibs or grasses to exotic gr amino ids) + 

• Native plant communities tie fragmentedby cukuralvegetation. 

• Exotic species, cultural vegetation, or native increasers are dominant and restoration is unlikely. 

Landscape Context Specifications (wdj }tf factor = 25): This factor is a composite of context ranks for 
individual plant associations preseiu at the site. The site context should be representative of the overall 
landscape context of these communities. 

A -rated c ontext 

The site *s hydro logic regime is not altered by flow regulation, augmentation, or reduction byupstreain 
reservoirs, groundwater pumping, or irrigation withdrawal Site is connectedhydrologically and by 
suitable habitat (eg ^riparian vegetation along stream corridors) to other wetlands via unaltered surface 
or subsurface channels. Native vegetation in good condition occupies a 1 00 -m buffer zone around the 
wetland. Adjacent uplands and the upstream watershed are unaltered (> 90% nana al vegetation) by 
urban* agricultural* or other landuses (e .g* logging) that might affect hydrology or habitat connectivity. 
Habitat connectivity allows natural pro c esses and species migration to occur. 

1 -rated context 

Hydrologic regime is largely unaltered with few small re servo rs or irrigation withdrawals upstream 
Hydrologic and habitat connectivity still largely intact, but a few ban 'ier< or gaps are present Lanchise 
mthe wetland buffer is restricted to light grazing or selective logging. Adjacent up lands and die 
upstream watershed are moderately altered (60 to 90% natural vegetation) by urban, agricultural, or 
other uses. 

C-ratedcontext 

Katuralhydrologicalregimes are altered byupstreamreservoirs or irrigation practices. Hydrologic 
connections are functional, b\it habitat connections axe fragmented and multiple barriers are present. 
Landuse in the wetland buffer includes moderate grazmg, logging, or haying. Adjacent up lands and 
upstre am watershed axe fragmented (20*60ft natural vegetation) by urban, agricultural, or other uses. 

D -rated c ontext 

Hydrology substantially altered by upstream re servors or irrigation practices (eg , stream may go 
completely diy inmost years, marshmay experience complete drawdown). Stte maybe hydrologic ally 
isolated due to hydrologic al or geomoipho logical modifications. Wetland buffer is heavity grazed, 
roaded, or tilled. Habitat is extremely fragmented and adjacent uplands and upstream watershe dare 
large fy converted to urban, agricultural, or other uses 

Diversity Specifications (weight factor = 21): This factor has three components: florutic diversiw 
(measured by number of plant associations), plant physiognomic diversity One asured by number of Cowardin 
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classes/subclasses), ti^l gecmciphic diversity (measured by Cowtrdin water regimes) Cowardin classes are 
forest*evergreen»forest*decKhioiu,saub-shmb,emergeiu, and aquatic bed. Cowardin water regimes include 
temporanfy f looded , seasonally flooded, semipennuuntfy flooded, and penntnentjy flooded. Etch 
component is considered separately, md the overall rank is the average score of die three components. Each 
component is weighed equally. To be counted, each component should occupy or oc air over at least 10ft of 
die site or OJ acres. 

A-rattd diversity 

4 or more plant comiuunfties; 4 or more Cowardin classes; 4 or more Cowardin water regimes. 

B -rated rlivt-i aty 

3 plant communities; 3 Cowardin classes, 3 Cowardin \?ater regimes. 

C-rattd diversity 

2 plant communities, 2 CowirdmcUsses, 2 Cowardmwater regimes 

D r*t*d diver nty 

1 plant community > 1 Cowardin class; 1 Cowaxdii water regime 

Kirily SpHifeuitiens (wti;hifa<tor = 21) This factor is evaluated by the number and condition of rare or 
imperiled plants* animals, or cominuntties present at the site. Sites with no rare elements as described below 
rank for this factor. PeatLandsare automatically ranked at A-levelruAy 

A-ratt4 rarity 

One A-r inked Gl occurrence ,four or more A or B*ranked Gl or G2 occurrences .four or more A* 
ranked G3 occurrences, or peatland associations fonn a significant component of the site. 

B -rated rarity 

One B through D -ranked Gl occurrence .one A or 3 -ranked G2 occurrence ,one A-ranked G3 
occurrence, or four or more B-ranked G3 or C -ranked G2 occurrences. 

t-rattd rarity 

One C or D -ranked G2 occurrence ,one B-ranked G3 occurrence T or four or more A or B-ranked SI (G4 
or Gf) occurrences 

D -rated rarity 

One C -ranked G3 occurrence, one A or B-ranked SI (G4 or 05) occurrence ,one A-ranked S2 (G4 or 
G5) occurrence, or four or more B*ranked S2 (G4 or G5)or A-ranked S3 (G4 or G5) occurrences. 

Size Specifications (weight factor = 10): Ihis factor will vary depending on the ryp= of wetland being 
evaluated (eg . slope ,depressional>rrverine, lacustrine fringe). U site boundaries axe defiled by land 
ownership or similar factors > evaluate this factor based on the size of the site's ecological boundaries. 

A-ratedsizt 

> 100 acres for riverine; > 50 acres for slope > depressional ( or lacustrine fringe. > 10 acres for peatland 

B-ratediiie 

50 to 100 acres for riverine; 25 to 50 acres for slope ,depressional, or lacustrine fringe* 5 to 10 acres for 
peatland 
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C-r*t«4riz* 

10 to 50 *cips for riverine; 5 to 25 teres for slope tdepressiontl* or lacustrine fringe; 1 to 5 acres for 
ptttknd 

I* 1 IT i- -1 rizt 

< 10 acres for rrverme;< 5 teres for slope , depression*!, or lacustrine fringe, < 1 tcre forpettltnd 

Calculating Sxtt RtiJ:s To ctlcultte die overt 11 site rank, the A - D ranks for each factor tie given numeric 
equivalents, such that A=4,B = 3 t C = 2,andD = 1. Ihese ntunenc equivtknts tre theninu&ipli* d by the 
we lilting tssigned to etchftctor and then added together, as illustrated by the following foimult: 

<R,«*i** t -iO + <R,u..*w*J + <R**Mjh) + (R^^w^J + (R„, e «w„J= overall site rank 

where Rc«y = numeric e quivt lent for condition rank 

R^„=nuineric equivalentfor landscape context rank 
Ray = numeric equivalentfor drversityrank 

Pv lt = numeric equivalent for rarity rtnk 
R u = numeric equivalent for size rtnk 

*nd w L , !(i i = weight factor for condition 

w,,,,^ weight factor for landscape context 
Wdi v = weightfactorfor diversity 
w l4Jf = weightfactorforrarity 
w lt „ = iTeight factor for size 

The overall site rank & then determined given the following correspondence 

Site Rank Ntuneric Range 

A >3J5and£4.00 

B >2J0 and £3.25 

C >1.75and£250 

D >0.S0and£l + 75 

For example ,t site with B*ranked conditio^A-ranked landscape context, C*ranked diversity ,D -ranked 
rarity, and C-ranked size would have an overall site rtnk of B,as illustrated below: 

(3 I 25>+(4*0.25) + (2 H ^JO) + (1 4 *0,20)+(2*010)=255 
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L FOREST 

ACER NEGUNDO TEMPORARILY FLOODED FOREST ALLIANCE 

Box-elder Temporarily Flooded Foiest Alliance 

Alliavcx Coscxit 
Enrocnmcrt These fc*ests are cannon on large rivers indie active floodplm and on sancfoars.tndniayfcnn 
firditrfromthe riverfront foltowiig disturbance These forests also occur indie Arkansas River ValleyjWith 
margiulexaxi^ks on larger rivers ii die DuicMi **■■*■«< These deciduous riparianfcrests occur fromnear set 
level indie Southeastto over 2300mnelevatiim in western Colorado. They are common en largt risers it the 
tct^efloo^lim*ttloi\i»ndb«xs,indtu*yfon3ifijti\frfrointi\f riverfront following disturbance. They also oca* 
wihnntnmv k boxcanycris about 2*3 m above die channelbankfuU!evel*iaV*shapedravi^s,ctocoItanai 
deposits, audc:uu3"0w.carfiii*durra<es\Th*n die streunchannelhasbeendovma.it Sfreain channels canbe 
steep andnaxxow or moderated wide mti s amoi (Hansen et tL 1995)>Ftoodiigfrequency isusml^ f i^equent,but 
Aceriwgiaxh is tolerant crfprokngedfloodng. Water tables are generally near die soil surf act si the spring, but can 
conanonlv be be low lm during dry periods. Soils are clay loams to sandy loams 

Vtygt a tMi a : Has alliance is widespread but sporadic in the soudieastem United States . and occurs at scattered 
locations ei die Western Great Plains, lower mctitane Rodcy£&unulns,andlntermountain West Its made vrpof 
temporaxifr flooded forests dominated by Acer yiegiovfo In the Southeast, characteristic species include Platan a 
oecukiucib** AcernibnatL Celns lae\iga?a UcpxUkmbar styracifUia Acer laechtwimm. Ubnw dkca Ubnia n&rct 
Corporis carctoraana Mann ndra,md Poptiha ctelt&tte* The dmib andherb layers range from sparse to 
relatively lush, and die vne capaat often is heavy. Pure stands occur on the Mississippi Rwerbatture m second 
ridgeswithheavy vne cover by Percheittiasc&tderis and Vitiz spp. 

Indie westempart of its range ,diis alliance is representedby deciduous broad* leavedripariait forests 
typically widt an open to closed tree canopy <>60% canopy cover) to 20 m in height Generally, these forests luve a 
dense shrub layer t*ih a sparse herbaceous layer Acer 7¥gQHfatx&y dax*EM iht tree cancpyormay codoninate 
wnh Pqpufta ccigiiiqfcdia Popubx deltotdes. Popittiiifiwicntfii,<£ Sahxcmygdctfcriciej depending on die 
geographic region and age of die stand. Other tree species that may be present wKtt& Acer gratt&dervafttm. Jiigicou 
tiicgoK lixtxoux cmerkcBxttOr Fraxnvii pervtsyhwuca. Hie shrub canopy is often aneaify impenetrable diidcet 
loruiiated by Prtsius \irgnxcDici<z Canuts je?icea Other drub species are occasionally pre sent >inc hiding jlitotf 
incana Seada occidental, Ciataegia mubsis* AM&phafnmco&ci CeUulaevigataxar. rttici£atct(= Ceku 
reticidataX RasciMoodsn, Scttv\ exigita+ca: SalL\ tweet Woody vines c ommonh/ pre sent nckide Clematis 
tiguitictfctoa Pins arizotsca Farihenocuua cpsitque/oka (= Panhenocuua imerta) y ca: Toyicodencb-ottrctdican&. 
Hie herbaceous layer is diverse but moderately sparse due to die iitense shading of die drub layer Perennialfoibs 
are the most abundant species, inckdingCirjuaif spp ^Jb^eciaalaciJitata Sokdago giga?i?ea y *nd Mxcsxliemtm 
j&£to£u,whidi is die most consistent^' present Kfostof die gramnoid species present are introducedltay species, 
butafewnattfe species are present in small amounts ,nctadng CarexhoodxL CarexpeUita(= Carexianigbio&a}. 
Carex micrcq?tera t *i>& PoapaZuitru Adjacent vegetationmay be forest .woodland, shrublmd, or grassland 
depending upon die geogragftuc region 

Dyrumus: Indie Soutiieastjorestsdcaninatedby CcoyatBSncrinetiSK oftensucceedthese forests. The rangewide 
occurence of this type iscomplitatedbydw 'weedy 1 nature of Acer rwgtsich T<x example > disturbed stands in die 
(A 2Z6) often become dcenmatedbyAfrw^nrcto 

Hydrologicregmes and disturbance are important factors n die ecologicalfunctions of these systems. In 
die Rocky Mountains t niany stands of this alliance are capndrf large ^mature coOmtood and box-elder trees, 
□mine 1 migration and me ander movement along die se rirers re sufcn stands be iigsrenediatety adjacent to, but 1*3 
mabove.the diamel Onfyakogactivetyfloodiigrivers,wAmunalteredf}ood regime anddeposxionalfeatures 
such as pontbars* will seedlings of tottonwood become established and possfrty devekfl) into stands c£this 
alliance .Little information is available ondieregenerationrequirementsof box*elder. Also, the domnante <£Acer 
nrjuncft? varies will die stand age. btmid*seral stages ,j&?rw£T0*£?B often s\ibdom*iarfl to Popdmspp until die 
?<%>*&& decline iridiage. IhtnAcer wgiovh becomes dceniiantii l*te*seralsta^: 

Distvbance from grazing can greatly irpact die dens*y and ccoiposiion ctf die taiderstcey as well as die 
density of die uee canopy cover. Moderate grasaigreducesdie abundance of die *hade*to)erant herbaceous layer 
andredoces tree regeneration. Damage to saplngs and poles and r* Evictions aire generatioiresuls iianopeniigt^ 
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of the tree canopy lh\der?tctyshrx^*i^lxeib*cecni5 species can^ositamsh^ts to shade*nttoler*nt species such as 
SxmphxuarposzpP wAPoapratewu. Cortttwdheavy gnzztgwiHresultinconversionfrcan* find type. 

A1LXAVC3C SotTFttCE 

AuflM»: DIALLARD,MOD DCULV.M^Soittheast Modifier: A.278 

RefcTOufs Brans 1991,Rber-Lang*ndoenet*L 1996, Fbu 1994b,Fbtiet «L 1994.Hansenetal 19SSb,Hansen 
rttJ. 1991, Hansen et al 1995.Hoagland 1997,Hoaghnd 1998*. Kui and Waited 1995. KitelandLederer 1993, 
KitteletaL 1994.Kittelet*l 1999*.P*dgettet*l 1939 . Richard et *1 1996, Soto 19S9,Youngbtoodet*l. 1985a 

ACERNEGUNIO / PKUNUS VTRGMIANA FOREST 

Box-elder / Choke Cheny Forest 

ElBMUTT CO JCH3T 

Enracnmort This coimiumty is found iimesic situations ,usuallvnear streams or rivers or broad alluvial 
floadplanu at warm elevations (CONHPpers. ccuan 199$) 

VtgYt*Jian: Tkos is arxearfyswcessicaul community domkutedbyArrr )**£i£ffrb PoptdiadeUoidesmkytteoht 
present, l^ee denssyniaybe moderate to hi£i Shrubs ire common*ndv*ry&omsl\on(<lm)toUll(>2m) 
Prtsuts xirgouana and Conna ieiicea (= Convts jtotowytovti are camm, At VAnd Cave National Paxk, these 
woodlands vcy s\ co3j^sation,wi!hjfc^r >tf^^«feusuiltypresenl,but Primus v^^tOTjafrecpentfr absent Ttee 
cover tvpicalfy is indie 10* 25tt range Other tree species maybe fee sent or even cannon, including Cftnrtf 
cmericana Qitercmmaciocarp^ FYaxvvu p&jmyhartica+tnd Popt&a deltoide*. ToUl drub cover (ulltnd short 
shrubs) is often greater dim 50% ♦ Ccoumcn species, in addition to Pntnia urfpstfnft.ivlude ShtsoHobata 
Symphpncarpos occidentaiu, Pibes araeiou *nd Toxicodendron piixsctm. Herbaceous cover b variable ,but 
usualfy less than 50V Species coujposiiam also varies, c ourmcai species ttftade Poaprat&tsu. hfonardafistj&oia 
xnAApocxm&i c&9sa&im&/ (Hollis Marriott pers.co&xii 1999) hi Colorado, daise duckets of Ptidvu xirgim&ia 
may occur. VAien left undisttibed,die shrub canc$ycanbe very Ihxk andnearfy impenetrable .However ,many 
stands ax Colorado are in severely degraded states wihvery sparse shrub canopies (COHHPpers conau 1993). 
ORurt;fc Roseau G3 (96-02-01) 

Jtaigt: llusriparianforest grows ax broad alkiviaifloodplains atwannekvations ai the western andnorthem 
Great Plans of the Uruted States ,rangmgfrcm Colorado to Montana. 
Nitkns US 

SfttaSftcTsutf: CO:S2 v MTS3,SD:S* WY:S2S3 



Soi 

Atftari J Drake,mod H fctowtt,\VCS Ctnfi&itft 1 Wmfcfar CEGL00062S 

References Bourgerc*iandEhgefc*ig 1994,Dnscolletal 1P$4, Hansen etal 199 1, Hansen etal 1995 ( KJUelet 
*L 1994. Kite let al 1999* 

POPULUS DELTOIDES TEMPORARILY FLOODED FOREST ALLIANCE 

Eastern Cottonwood Temporarily Flooded Forest Alliance 

AlIIAaTCZ COSCXIT 

Environment Stands of this alliance are found pnmanfy alongriverfronts T \rh£re they develop on bar* ,rnoistsorl 
onnewly formed sand bars ,frortt* land ridges, low strearrfcanks, overflow areas, and well-drained flats along major 
streams .rivers and lake margns. ^u\dscai\alsobefowtdca\abandccttdfieldsand\?eIt^:aiiiedridget in d\e first 
bottoms. These stestei\dtobt ftinher from the mam channel Elevations range from 600 m it Montana to 1300 m 
in Colorado Soils *re formed in *lfcrvum,*re deep ,medjjmtexttared, and widi adequate c* excessive moisture 
available for vegetation during the growrngseascei lypkalty.the sorljvofile ishighfr stratified, butwithdistrat 
soildevek^eDent(B) layers. Textures are predominately loose liable sands nterspersedwlhnanow bands of cky 
loams and sandy clays 

Vtfcfotiot Thg alliance ,foundthroughout the centralMidwestand Southeast of the United States, contains 
nverfrcntfloodpla in forests Hie tree canopy is tall (to 30 m)anddomitttedby /qpjir^&frof^jand&tfmii^ra, 
\%lxo\\$i Fraxnua pewuyh&sca Acer 7?egtatdo r Acer Tiforimu Acer saccliojvii&i, Pla&vuts occidental ,and Ubnm 
cmencanam also cconmctt^ era ouraeredm various parts of dus alliance's range, ftee :'.:■:-: ■:ry i- limrteddue to 
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the dynamics of flooding and deposition/sctniig of sediments. The shrub layer is often sparse, but species audits 
Salt* etigwi Ctwjma c arotunavx LinderatmEohx Ccnva dntmnt&idii Ccnim Ji7?f*aand,iithe southeastern 
United Suits > Bex vomitarut Be* opacaxat\ £paft?,and ForejtieraacionniaTa mxbt faiuvX Herbaceous growth 
canbetiiick and ktsh but is 3ften[ itchy md tpai ;e due lo frequent inundation* Herbaceous species found 
throughout the range of this alliance are not wellknomi, but inpaitscaf die range , species can include Carexspp- t 
Lemiaoryzouki. Side># spp ,Asteraceae spp + , Jittgroitu fyptt&tcks. lipocajpJiamatmtixx Itimiexm&iamia, 
Pof&mWaparmhxOttxift+ircxt commcctfy indie $Mht%SL t Leptoc}ihapanKeaup> mtxr&xua (= Leptocftioa 

Dyivartus: Cottoravoodforetts growiTidui\ii\aUivttleRvronmeritditt b continually dunging doe to the ebb and 
flow of the rarer* R¥*riravegeUtion is ccaistantfrbet^fr-set'ty CottoraToodccmnnnities 

ire e*rfr,mid- or late-seril, depending on die age class of the trees and the associated species of the stand Mature 
cottonwood stands do not regenerate mpkee^butregenrnteby "moving" up and doim a river reach* Over time, a 
heakhy riparian area suggxrts all stages of coctonwood communities The process of cottouwoodregeiieration is mil 
documented Periodic flooding events can leave sandbars erf bare, mineral substrate. CottcvuTood seeding? 
geminate and become esubMiedonnewty-deposited,moist sandbars In the absence of large floods n subsequent 
years, see dings be gin to trap sediment. In tine, the sediment accumulates and the sandbar rises. The young forest 
community is then above die anrualflood zone of the river channel 

Indus new^elevatedpotiticii,iTih an absence of e:o:t*sive browsing, fire, or agrtcu±ural conversion, this 
cottoitwoodcomnum^'cangrovT kttoainaturergiarianforest Aidie same time, the river channel contoualfr 
erodes streanibarfcs and createsfresh,neiTsuif aces for cottonwood establistanent. Thisresuttsina^mimic 
patchiTodctf different age classes ,plam associations andhabitats* 

As cottanroods mature, other tree species may beccme established if the land surf ace » subject to 
rmoifcmgby the river ,the successional processes will start over i?ih erosion arid siibsequentflooding deposition If 
the land surface is not subject to aBovial processes ,fcr example csiahigiiteirace,the cottonwoods will be replaced 
by upland sluub or tree species from adjacent areas. 

AlLIAJCE Sottbcxt 
Authors D J ALLAH), MOD D + CULV,MP,Mrtwest Identifier: A.29Q 

Keftresues Allard 1990, Ambrose 1990a, &/ans 1991, Eyre 19S0,Faber-Langendoenet al 1996, Foti 1994b, Fbti 
etal. 1994, Hansen etal 19SSb, Hansen ettL 1991, Hansen et al 1995, Hoaglandl99$a,Klimas 19SSb,MTHEP 
nd ,0berholster 1993, anidi 1996a, TNC 1996b, Van Anken and Bush 193S,Vankat 1990, Voigt and 
Mohlenbrock 1964,Wieland 1994b 

POPULVSDELTOIDK FRAXINUS FENNSYLVANHA FOREST 
Eastern Cottonwood * Green Ash Forest 

Etnmr Co jch3t 
Environment Tliis comxajnity occurs along rivers and streams and around ponds and lakes. Hie soils are 
devekq>edfronial*Mvnm- In southwest Ncrth Dak ota,Girard etal (19$9)fo\uidthisccoiEiR^njy en sily clay loam, 
clay loam, clay, and loam The soils were alkaline Maison(1971)found sandy loams, loamy sands, and sily clays 
along die Missouri River . 

Wfft^tietL This comuuniy is a riparian forest wish and open to closed canopy domaiatedby deciduous trees . 
Giraxdetal-(19&9) sampled two stands n southwestern North Dakota diat had an average of 293 treesftia. Hansen et 
aL(19$4)saiif)ledfour stands that had an average basal area of 41 m2ftta and427treesAta. They found that the 
average c over by strata was shrubs 76$%,grainiwids 64J%,andfoibs43-5% Poptdiu dtltotdes and Frmma 
P&du} hai£ca*it die most abundant mature trees .Acermgisscfa, $ah\x amy gtfafoides t w& Jiattpemi scopirionm 

may also be present n the tree layer. This community b serai and in younger stands PcpuhtideUoidesisih* 
dominant, but as stands age F)rtw*ti pemvyha!vcabetar&$ more promnent until die stand becomes a different 
community The closed canopy leads to poor reproductttn by Popi&# ckitotdes in stands of all ages. The sluub 
layer is ctften vigorous Species such as SasawootbH Sunpit&rxcatpos occid&ttalu. Ttmrperm scepdentm. 

JiDupertu commissi ,and Comix ienceassp tfticeatmbt abundant Tlie cou^ositumof the heibaceous layer is 
variable Along the Missouri River, Keanenerer (1972) found ?0rtprff^;. t: fc ■ die ms** prevalent species ,wih 
AntplncarpaeabracUaut Biomw mermu.tnd Sftmiii nrgvncw ccoxuzm Care* spp ^Jidxix spp^LeywtiiS 
citieretn, fyimachxaalwKt flxtiictrimt vemdosiaa^md ShPtiis c&iadewti ue conxuen V/eedy species are iknost 
ubiqiiious, among &em /on spp. f Bromia inenxu. Melilonx <fficitiahj, Ambi'OJiaspQ >*!& Urticasg^ 
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frynamus: The species demoting this community are picvteers of bare soil The coimomBy is sometimes 
considered a 'postclimatf type that exists in otherwise arid areas because of groundwater tlong streams androerslE 
is often subject lo flooding, deterioration during periodic : ':■: ugl * iiddes!ntfnonbyherbHides,after which it 
reappears foUowiignaturalseeding- In the soitthem portion of its range, cottonwood-iTillowfomts onr-.-rr 
bottcmlands often conttsi an understand of Jiovpenu w^fff^ta^thaf dtvelopfdts tnsulctf seeddiss«mnutloi\ 
by birds frcm individuals nwmdbretkpkixtmgs on adjacent uplands. This conifer ccartxritrttmay be gradually 
alter itg the typ* 
Smulir An««i\ticn5 

• Pqjukw defcoides / Comus serve* Forest (CEGLOOOt557> -shares species 

■ Pcgiukis deltoides / An^erusscopukrum Woodland (CEGLOQ2152>-sinilar in the western pait erf the PopiiUts 
dek&des - FTtn7ttixpetTru)hwticaTazt$t{CEQLQQQ65$)i9Xi£fi+ considered to be a earlier serai suge found on 
younger sites. Sinilar in central South Dakota, devekgrs onteiraces Out no longer flood,thereby allowing the 
junker to invade. 

• Raxinnspennsylvanica- (Uknusainencana)/ Synaphoncaipos occidentalisRi'est(CEGL00203S)" This type 
lttayrejvesenta later successional stage >or it oc curs <ax smaller rivers . 

&Ririk& Rtuttu: G2G3 (00-02-27). The tcrulnuErber of occurences is milcnown Three have been documented 
Jn Nebraska * where the coumxniyisrarfeedS3. A&houghno other occurences have been documented, the 
community is ako repatedfrom Mantana and may ocair in Ncrth Dakota (SP), South Dakota (£P), and 
Saskatchewan (SP). hoc curs innine northern Great Plains ecoregictialsectictts The ccoimnly b found on a 
variety of soils along streams and risers and around ponds and lakes. 

Cejrunmt* In Nc^ and South Dakota ,woodlandcottonwood types may onfr occur iithe it* stem half of the 
state ,e %+PopiJka deltotik* /Jioapenu icapafanm Woodland (CEGL002152), where such species as Oto 
occidtnuthi do not oc or. Rather comparisons are neededbetiTeen these stands and those in Nebraska k whichmay 
contana different set of species. 

El bice: ffT Dit imnni 
Knife: This cottonwood* green ashrpariuxfonstconsmmJtyocai'sdn'ou^uput^nci'diem and central Great 
Plaits of the touted States and adjacent Canada t ranging from the Dakousnanhraestto Montana and Saskatchewan, 
and south to Nebraska 
Nations CA*US 
Stottt/Ptttnwts: MB*.MT:S2Q,ND:S?,NE:S?.SD:S?,SK? 

EL IK I5T SOVFCX* 

Aufhtxs: D Faber-Langendoen,MCS IMIaie: 3 Identifier CEGL00QG5S 

Rrfwauts Dnscolletal 19S4,^re 19S0,Girardl9$5, Gxardetal. 19S9. Hansen etaL 19S4, Hansen etal. 
1990, Johnson 1971 , Johnston 1937, Keammerer 1972, MTNHPnd., South Dakota Geological Surveynd > 
Steinatier andRolfsmeier 2000 

P 0PU1U DELTOIDES / C ORNUS SERICEA FOREST 
Eastern Cottonwood / Red-osier Dogwood Forest 

bsniT Co JCS3 T 
Swrxmary: This association is foundtitl- 3a eat Plains of centralandeastemMmtana*so\Hhem Aberta , southern 
Saskatchewan, and possfc^ western North Dakota, general^ between 550 and 1100mtielevaban.lt occurs 
pnmanfy ix ihe floodplains of major alluvial stre ams and rwers bat may also oc cur aroundtheinargra erf lakes and 
ponds. This is a serai commauty associated w&hftoml processes such as f boding and substrate deposition ft 
colonises moist, freshfy deposited altammand ti the absence of further flood disturbance will crften develop into 
/VaxBiu* pew tsyhmttca- <x Acer }wgiQtd>daoxLM«d associations Pcpi&is rirfrof&jdceninatesthe overstory, 
forming an open to closed canopy (average cover is 60%) .Pcpi&ts bc&cmiferassp fiichocarpa Popi&x 
aHgttittfoha.vxd SOtix amygdatetdes maybe present as subordinate canopy species. The start) layer is diverse and 
well* established. Conua zehceaisiht diagnostic species, and is cover vatae may vary torn 1-90%. Other conxnon 
shrubs are Pnova xirgitnana &riu fedrq S^vpiioTumpoi occt&ji?a!u>*xid RosaHoodsn Exotic passes, such as 
B)vmns znrrmB and Shams repem (= Jft nigtawpeiu), often dominate du herbaceous layer Commonnative 
herbaceous species include Pmccpynan smirhit GhxyTrtuzalepufota AUvAnui steUariDu^K\dSohdago 
rmndnvu 
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Similir Au«<iitien5 
* Pc^jutos deltoides / Syiirphora 

t-R-oi] f: Reisoiu G2G3 (00-12-1?) Thisriptrianforest association is rar&edG2G3 because *has a relative fy 
restrktedrange , narrow ecological ai^>hiude * and is lugity susceptible to grazxtg disturbance. Stands axe restricted 
to the nonhem portion of the Ncrthem Great Plains Steppe ecoregionof eastern Montana* southern Al)eita, 
southern Saskatchewan* and [robabty westemNanhDakott.lt is a serUtommuniy associated wihfluvial 
processes, and it oc arcs primarily cti alluvial terraces along major rivers Afchougjionh' a few occurrences are 
documented, most of ts rang* lus not been surveyed It » likefrthat livestock grazing has impacted most 
occurrences of this camunity bxmtrw Pcpttha eMrarAj stands the nature shrub canqjonenthasbeenremovedand 
the understory is dominated byexotx passes* bxiproper grazing by livestock centimes to threaten these r^axian 
forests, as does caseation iTih exotic graminoids,suchas BTommnwmH r WD&mQ&r^*zhs r sudi*s IJaeapna 
wigitittfolm and 7hM{&?j rfewwi . 

Cttftjaunfr; Hansen etal* (1995) base ther description of this community on 11 plots* However ,only six of these 
plots \?ould key to Pcpr&a dekoides I Ccnnis jmf*aRrest(CEGLOOO057) Godfrey etal (2000) documented an 
addiioiul 11 plots in Albert* and Saskatchewan, Canada Huscommsu^B delim&dfromPcpHfrac&fc&zdft / 
S}Tup)&ncarpoi occidnvalu Woodland (CEGLOOOtftfO) by die presence of Convis wrkeattt cover val- greater 
than l' : (Hansen etal 1995). Comttfjirafa is a very palatable shrub* and Hansen etal (1PP5) contend that mature 
sttivte at Pcpidits d?kotde$ilM lick or onfrhave trace amounts of Cwtnts teiWa cover are graztigdisclittaxes- 
Ulule grazmgiscerurifr aniirpcruntniftonceii or 

depti\togroundwater,mighlinf&ience the distribution of Coima sericea. 

RanggT Dit Tmnoi 
Knife: Ihis community isrestrictedto the northern pcation of the Northern Gnat Plains Steppe ecoregionof 
eastern £Anuna,soudiemAliertt,soudumSa&auhewan, and probably western Ncrth Dakota, where it occurs 
pnmuiJy ox alluvial terraces akngimjor rivers . 
Nations CAUS 
Stitei,TttfMK«: AB:S?*UT:S2S3*ND?*SK:S? 



Soi 

Utai: M. Jones. WCS Cen&fetct 2 Umtificr CEGL000657 

References BourgsronandEtogefcttg lPP4,Driscolletal 19S4, Godfrey etal 2000, Hansen etal 199 l f Hansen 
etaL1995 s MTWHPni 



H WOODLAM) 

JUNIPERUS SCOPULORUM TEMPORARILY FLOODED WOODLAND ALLIANCE 

Rocky Mountain Jumper Temporarily Flooded Woodland Alliance 

Ailiajck Coscxr* 
E:;racnment Vegetation types withii this allimce may occur ^irou^out low to mid-montane areas in the western 
United States Stands ixCokrado typically are limited to a distant bind at die hsgjv water mark of gently 
m< t -i immoderate -gradient s&eam channels having bale to moderate floodplaax development In Montana , 
cnmunitie s fmn eaher a narrow band along stre ns of V-shaped c any ens . or relatively broad stands on older 
alluvialteiracesof floodplainscrf major streams or rivers such as alongthe upper Ye llowstou River and lower 
Madison River Ekvationrangesfrom 1170 mil Montana to 2300 m in Utah. These woodlands are intolerant c£ 
Sequent and prolonged flooding, however .they are tolerant of periodic flooding and high water tables IJpkaify, 
the soils are shallow >derivedfrcmcoaise alluvial substrates. Soil textures are sandy clay loams to sandy loams wih 
a high percentage of coarse fragments 

&ry woodlands domiuted by Finis e<h3u txxft Jrasperru mot&speiTNa occupy south-facing slopes Firms 
p&iderosaimy also occur on adjacent hillslopes 
Wfttatun: Vegetation rithis woodland alliance has a nee canopy dominated by Jifftipenu scoptdoriDnvrdh 

^pKalty 25-60% canc^y cover. A sparse to moderated dense emergent-tree stratum (0- 60% c over) is usualfr 
present,and is composed of Pcpttha &igustjf6k£i Fop: tux deUaides ,cr Pcpidus batemtifera up trkhocaipa (= 
Pcpt&is tricJiocarpa) . Snub species thatinay be jwesent include tip to 60% cover of Conva serieea. Typical^* 
shrub cover ranges frcm 1005% Slmib cou^osiDoncaninclade any of the following Amekoicfaer ab^dm JOvu 
toxmanca Moiawoodm^K Saiamm dttkemara Herbaceous \u\dergrowtl\ocai , sbeneadiihe tree canopy as well 
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as one^osedpointbars. The understory consists of native graminoid5,iickidiig 10-25% cover each erf 
Piputiheiim aitc?wrf)nm (= fayzcpsu mtcixanhcO* Pctntam \w$aftm,tx\&iht fem ify Sqttuenm antme Fori) 
cover is sparse (10*25%) and cannctade Gfacywiezaleptdxa Jpocyman aidrosaemifokim <x Mauvtthemm 
iteUabm (= Smikxntasrelktta) hxsom stai^, both the foiburigraminoid strata may be douuutedbyadventffe, 
weedy specter (Hansen et al 1995,Kitteietal 1999) 
DyrrattUi: Inriparian area* .Jissperm sccptdontm gmmlfy occurs \nl\ Popt&a ajigiitttfoka Hqvhwi t \\ 

naiTow,V*shaped canyons and at the margins erf older t&nttes y Jtwiperiti scoptdontm tmoctur tsiht sngle 
donmanitree species. Popitha mgttittfoha- Jmpms tccpidonm Woodland (CEGLG02640) may convert to 
Jioapena scoptikmm as Poptdus ftrgwrtfoiia dies and does not regenerate. Therefore ,ihedctninance of Jnjsperru 
icqpufartm indicates a late serai stage of aripariancomiruni^' (Hansen etal 1995) Jtmiperm icopdonon / Ccrtius 

jm<w Woodland (CEGLOOQ 746) occurs as older pZilkt stands along the Colorado River cat streanfeaxiks and 
temces approximated 2 m above the actve stream channel (Kitteletal 1999). 

Alliajcx Sottbcxz 
Au0*rs: D CULVER, MOD KA SCHU,West Idmbfia A563 

Ktferesues Hansenetal 1991, Hansen etaL 1995,KitteletaL 1994 > KitWletaL 199(S > Kitteletal 1999a, Welsh 
etiLlBI? 



JUNIPERUS SCOra-ORUM / C" 0JOT13 SEWCEA W0ODLAKD 
Rocky Mountain Juniper /Red-osier Dogwood Woodland 



fcnmr Co jcht 
Surrurxaxy: In Colorado , this riparian woodland is ccunon along deseit streams andarroyos,andcanocairon 
uppertemces\?idiPcp#tfaH£)u*ybiW- Iitnipej'M icopiitonm woodlands on the lower floodp lain Stands have an 
open tree canopy of JiBupenis iccptilGiitm \T3hmQZLts m j&\*-\T[A>:-/XfyMit$tmh*$JiMperMivo9Wpe7?!ia. The 
understory ccntainsafewshnibs>sachas Ccniwa ierxcta^ and little herbaceous growth Information on stands that 
occur outside Cotoado will be added later. 
GRart i :Rtuttu G4 (96*02-01) 



Nituou US 

StrttiTmvuts COS2.MTS4 



Soi 

Au0»xs: WCS Ccn&dmce 1 Ifari&fr CEGL00074* 

References: BowgermandEhgekng 1994»Driscolletal 1934 .Hansenetal 1991, Hansenetal 1995,Kit*let 
aL1994,Kitteletal 1996, Kitteletal 1999a 

SALIX AMYGDALOIDESTEMPORARILY FLOODED WOODLAND ALLIANCE 

Peachkaf Willow Temporanly Flooded Woodland Alliance 

AttiAXcer Coscxit 
Eiwncinaotf H\e vegetation in this alhance occurs mnpananhabiiats inthe Cokufcia Basin, RoctyttiunLaiu, 
northern Great Plains, and northeastern Utah Stands are located m backwater areas and overflow channels of large 
rams ,<mnarrowfloodpl*in5 erf small creeks > and on the edges erf ponds and lakes Stands are found between 500 
and ISOOmelevation. Stands occur on a wide range of soil texture s wtththe exception erf clay. Soils are classified 
predcaniiiaratyas&K£isols(F^itvents)orfi&llisols(Borolls) The water table Bnttnlmrf thesoilsuiface during 
the growing season (Hansen etaL 1995), and the vegetations tolerant of prolonged flooding Adjacent r^arian 
vegetation includes Acer ivgtaxh, Iixvqmk per8tsyhwuca,m& Poptdus deliotdes woodlands and Sei&ejsoptecrw 
ptsigetv and Tijtf&rtolfofcrheibaceous conauunfties 

Vefftaticn: The vegetitionixtlus alliance ocarsmnparianhabiutssnth* Columbia Btsxi, Rocky Mountains, 
northern Great Plaits >andnonheastem Utah. Stands are located near the active channel erf large rivers and small 
creeks, and on the edges of ponds and lakes. The overstory canopy is moderate!? 0P*n and douunatedbythe small 
tree Sa&\ (m\ gzfofoutei jteernegiQkh* Popitbu angtatjfoUa Poptdiisdeltotdfs+ny&Pop&afiwMantiimMyte 
i 'lit \t:1l L:it cover values One or more willow species inay occur ex the start) canopy, mckdjng&frx 
lipiljfdlia ( s Scdix erioeephataxa*. kgi&foka)> 5a£Lxe\ipxi Sahxhxuktsfp. c aixktta, and <&riu bttea. The 
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herbaceous layer is general^ domxiatedby exotic species. Bixmrn utermu, Cinum aneme, Mehtotus offtcDxitu 
(~ MeKhtou atbta)*v}d Poapratensis aredttinostcomittonnon*native species present. CarexpeUita(~ Cares 
ksntgimiak OhcywhtzaUpuhta Pa&capynon smitJvi ?0c?paftafnj,andthe imswe native Phcdaris antndbwcea 
are the most conmon native associates* 

Byrurucs: Jtafcx amy gvk&ouki is an earty-seral species dutrecpires a moist ,mineral substrate for seeds to 
geminate. Seeds cangeimxiateundera sparse canopy c£ vegetation (Johnson 1992 m Jones and Walford 1995), 

Ailiajcx Sotrpcxr 
Auflwrs: MDAMM,West Llmnii.i A d45 

References Faber-LangendoenetaL 1996 , Hansen etal 1991. Hansen etaL 1995,Hinschberger 1978. Jones and 
WaVord 1995, Kittel etal. 1996,Moseleyet al 1992, Wfc 1th et *1 IPS? 

SALK AMYGDALOIDES WOODIANB 

Peach leaf Wil low Woodland 

&BHIT Covcxit 
Summary: The peachleaf willow woodland type is found in the Northern Rocfeyl&untans, and possibly into parts 
of the western Great Plans. Stands occur axrpanan areas. ±he vegetitctiis dominated by Sofa amy gdakxdes. 
GRartc&Rtuttu G3 (96-02-01), 

CanAofe: Indie Blade Hilb* Peachleaf Willow Woodlindhasbeendounnentedfrena single site, along Iron 
Dndc near its conffcience w&h Spearfish Qeefe h\thisstand,peachleaf willow (^afextwiv^cbtowifj) forms a tall- 
shrub stratumwithBebb willow C$^i&?&taaw)andred*osier dogwood (Commenced) Stands ckcw as 
intermittent patche s n a narrow zone alongihe creelc* The overall sis* b kssdianOJ acre ,and peachleaf willow 
forms a sfoub land rather than a woodland. The veiy limited extent erf the type and its atypical structure suggest flut 
Peachleaf Willow Woodland may not be a valid type for die area (Marriott and Faber-Langendo^n 2000 ) 

ElEUOT Ifef THB9H05 

Kni^e: The peachleaf wallow woodlandt^pe isfoundin^eNcr&einl^ltylhfounta^.raiigsig&omldalioto 

frtatuxa and posstofy Mo parts of the western Great Plans. 

Niticiv US 

Strttf/Pttvawts: n>:S2,MT:S3,SD?,Wy? 

Aufhm: WCS Ccw&dence 1 Identifier CEGL000947 

References Bwsgeron and Ehgekng 1994, Driscoll etal 19S4,Hansen etal 1991, Hansen etal 1995, Marriott 

and Faber-Langtndoen 2000,Moseley et tl 1992 



IH SHRUBLAND 

ARTEMISIA CANA TEMPORARILY FLOODED SHRUBLAND ALLIANCE 

Silver Sagebrush Temporarily Flooded Shwbland Alliance 

AlXIAVCX C0 5CX2T 

EHvirotmert These shr^landsoc air throu^mtt die nonhem half of die IntermomunWest,u£uallyatm2ddle 
elevatiaw (10000500 (3000) m), and Mo the northern Gre at Plains at 500- 1000 minekvation. Across dw range of 
the alliance dure is^eatvariatica\iiprec9]ut3on,w^\lessdun25cminsemi*arMbasnsof die western Grut 
Basin lu the northwestern Great Plans this alliance is found onflataltoral deposits onfloodpliins ,tetrac i s or 
benches, or aQuvialfans* The soils are moderated deep to deep and eiher silt loam, clay loam, or sandy loam. 
Floodjngmay occur periodical^ and diis tends to retard soil dmlqmoC fafiu northern Great Basil (Oregon) 
stands are found inplayas on sies dut are flooded for severalmonlhs during the nils and early spring bat which 
rapidly dryup as the ire ather\?arms. Soils are saliw.Inmcce saline soils at slightty lower elevations cai die playa, 
Artemisia c ana / SUochahs pcditstm and Eleochxru jxtiufru cannzutxi ocaz In general, these communities 

show an affsutyfor mild topogr*ph>\fme to somewhat coarse alkrvialsoik, and some source of subsurface 
moisture 

VefetatMK ThE vegetation is reportedfremthencrthwestem Great Plans and werior northwestern United States 
intUsto\ds,j4rtfm:jwc^ffWBthe deminant, and often, only shrub* but Fjjcamerranaiaeosa (= OmsoOvmtnx 
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ravtfraHtf)BU5uil^rjnsent* Other dour shrub* may occur or even be coaiuon* including S\Tnp)iwic&pos 
occidniutixs. Artemuiafrigida Rttawoodsix % *£&(htiiemziasaro&rae- There isusualfy a well-developed 
gnmjnoid layer >wih cover often exceeding the cover of die staib layer. The dominant species include Pascapinm 
miOm>Gr PoaseciavkL Other inpoxtaxri gr*sses iiclide Disoclths spiccxa Sfymm etymoidts, Ncusettavmdtlla 
Hiipeixurtpacowiia (= Stjpa c cmattA Axdricm gtxvUu. KoeUnanacrantha^w: SteocfxBi: petitions Forbs ire 
present but do not contribute much of die vegetation cover. Among the fobs dut ire typically found in Great Plans 
stands are AcJrt&eaviittefohimL (katracocattea Sphatr<ikeacoccviea*n\&I&toicatatmicaxar- pi$cte\k*>\& 
Oregon stands, foxbstictode Litpima argettem. Trifolum g\TunQc&p&i Astragahis Uungoioitis, Pafyxt&mm 
;::""■:■••••*:. aui Camus&tut tanacttifoikL 
DyiuTTUi* These ccammii»pccuranmld iltoiilliiiinTdrich is oftmpiztdbydiMDt ak livestock and is 

suongtypreferndduriigthe growaigseascai(Padgettetal 193$). ftoknged livestock tise of these habitatscan 
cause decreases titiw abundance of native bunch grasses and iicreases ii cover of sieubsindncivnative species, 
such as Poapraremis. 

vfrJmuiri owwresprcutsvjgorousfyfolto shrub 

coverage at stands. Conversefy.ftre inthefaUmay decrease sftnib abundance (Hansen etal 1995) San (1995) 
noted thit Artemisia c&taxtis associated vnthiugherfloodplart terraces erf altonalineadows where die late sunener 
water table averaged 0*8- L5 in be low die surface* Gully erosion of ineadows led to an invasion of diistype to 
foxmerly wet meadows . Con^arisons of grazed and protected floodplam stes showed a tendency for Artemisia c com 
tooccurmcre commonly in grazed than ung*azed habitats of die smilar groundwater tydrology 

Alliasce Sovfcxt 
Aiulur.i D SARR,West Hfrtffier AS43 
Refer meet GuppeHetal 1997,Faber-Laiig*ndoenetal 1996, Hansen etaL 19S4, Hansen etal 1991, Hansen et 

al 1995,HansonandVAiimanl93SJcQmstcinl987 > MinnaigaiidPad^tt W^Manning and Padgett 1995, 
ORNHPia^mbl data nd,Sair 1995, USFS 1992 



ARTEMEIA CAXA FASCOPYKUMSMITHII SHRUBLAND 
Silver Sagebrush / Western Wheatgrass Shrubland 

fcflglT CO JCH3T 

Environment Hiis comxunity occurs onf lat aliivial deposits onfloo^kiu T teiracesorbmches > oralluvlalfans 1 
Hie soils are moderated deep to deep(USFS 1992) andeidtersi]t)oam t clay loam, cr sandy loam (Johnston 1937, 
Hansen and Htffman 19$$) Hie soils may have moderate salt content (Hanson and Whitman 193S). Flooding 
occurs periodical^' and ths tends to retard soil profile development (Hirsch 1985) 

VffrtattctL Has comnmly b domiutedby a combination (rf shrubs and gramme ids Hie total vegetation cover 
is typic *)fy moderate *but depends coifrequency c£f3oodiig. Hie tallest and most conspicuous stratum is a shrab 
lay er that is usuafy 6-1 2 m (Hansen and Herman 19S3). In 14 stands fi\ western North Dakota shrubs averaged 
2Sf*canq)ycover,gram»oids59y»,andfc»bs 2% (USFS 1992) Stands ai Nebraska oftenhave less dun 15% 
cover. Hie variation in soils wdiinandbetween stands of this commmiy re suits in variable species composiioiv 
jfr/rtuurVrfriraristhe donix\«u shnft Syxvpttoric&pos occidentals is frequently present. Hiere are also shorter 
shrubs such as Artemuiajngida Ifrasc)mimntk0i'tatanata Rosawoodiu y $ridGntieyreziasarotJjrae Hie most 
abundant gramxioid is Pasccpinm smitha. This species is typically 0*5*14) mtall It » often accompaniedby 
AtoiWtavmdfritT and some tmes KoelenamacraMhx Poaptxtttmu >and Htsperostipacomata (~ Stipaccmata) 
Botselotsa gracibs » die most abundant sheet gramxioid T^pxalforb constituents of tfuscoumaauty vx* Acl&Hea 
wiHtfoium. (kairacoccinea Splvjerakeacoccniea^mft Zactuca r&aricarar pt&cteUa, 
Dymmus: Periodic flooding occurs nmany stands of ihis comuimjy. 
&Rai*:&RtaJttU G4 (9602-01) 

&SHUT Dtf TBXBVlXOff 

Kuige: Hiis sihrer crcoaltown sagebmshshrublandisfound in die nordiwestem Great Plains andRodcy 
lvSountaS\s of d\t westeml&ited States , ranging from Montana u\d Nca^i Dakota, south to Nebraska. 
Nitidis US 
Stittf/PtraMts: MTS4,N1>:S2S3?,NZ:S?,SD:SU 

Audun: J. Drake .WCS CoifidoMe: 1 Maimer: CEGL001072 
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Rtfamces Bourgeron and Ehge aVmg 1994,Dnscollet al 19S4,Hansen and Hoffman 19SS, Hansen etaL 1984, 
Hansen ft al 199 1 1 Hansen et tL 1995 , Hanson and Wutman 193S ,H*sch 19S5,W»ston 19S7,Nebonl961, 
Sttiwier andRolfsmeier 2000, USPS 1992 

TAMARIX SPP. SEMI-NATURAL TEMPORARILY FLOODED SHRUBLAND 
ALUANCE 

Salt-cedar species Semi-natuial Temporanly Flooded Shrubland Alliance 

ALIIAjTCS COSCTIT 

Environment Iher^arimsli^landsrakidedttihis alliance occur across ihe western Great Plains, itterior 
we t r m uidsciahwestemUS*,andnath*m Mexico. Ihese widespread shrublands are conmon along larger 
streamsjiivers, and around playas Etevationrangesfroni75iLibelowsealevelto lS60in Zbnam spp have 
become naturalized xx various sices t a\cbdi^rA t erbai^ks 1 floo^Uau,basii\s > sm<A)axs > side channels, sgrrigs, safe 
flats,and other saline habitats* Sui^ds^oiTe^ecial^weUaloi^refakudrRrtisi^renood-n^neiatednative 
species of Pcpi£ss& are declining. Substrates are commmlythxi sandy loani soil over altanaldeposis of sand, 
pmla cobbles. 

Vtfftaticti: This seimrauttaldirubland alliance occurs along streams, rivers and phyas where if cams a moderate 
to dense tall drub layer that is solely or suongfr dominated by species of TamwLx xtcludxig Sai^n roiuojjjjzma 
Ibmdm f }wwttu. f<mari\ gaRica y *xxft TamarixparyiftoreL Other shrubs may include species erf &fct (especially 
$a&-\ exigtia) and ?iwcpaj. jy&a &tiata&7,and Satxcbarns vmuinia&tf ,but w*h low cover (if drub species are 
codominant,then stands classified *s a natural shnibland). Scattered Mernegtovh, Stfix cmygdafauks* Popukit 
spp., or Slaeagtna angia iffbHa trees may also be present. Depending on stand age and density of the shrub layer ,an 
herbaceous layer may be present. Associated species include Disnchhj spicaia Spowbotw tfHtttifr^andffdxo&Ked 
forage sptzitsswhtsAgrostugigamttAgrostu i*o^»^/^7YJ,tx\d?o^pmtfmfj.fc*rodacedl\erbaceous species 
such as Pohpogmimotupek&itu. Cot$zacanwk7tsu. Leptdusn tar^^on, arid others have beenrepoitedfrom 
shnibland* sathis associaticai TtauviA spp have become a critic alnuisance atoginost large rivers iithe semi-arid 
we stem US. and, be cause erf the difficulty to remove, may have sreversfcly changed Jhe vegetation akanginany 
rivers. 
DyiL-ordii feuamspp. arehagji^'coattpetitive shrubs that have iwadedmany riparian and wetland erevxoimients 

indie western US* Hansen etal(1995)report that these shrubs are exuemelv drought- and sak-tolerant, produce 
prolific wind- dispersed seeds over nnch erf die growing seasc*i,canresprout after bumxig or cutting, and, if kept 
iuoist^birrsd or broken branches will deve lop adventitious roots and grow Stands seem to favor disturbed andflow- 
regulate drivers, but establish well ii pristine areas ,too.Uiiderc^t3iium conditions r^arim areas can be convened 
to a dense thieve tin less than 10 years (Hansen etal 1995). Once established, stands are extreme fy difficult to 
eradicau ,reqiuring cutting andherbicide applkatkii cai stunts to [reventresprouting(&i^ 19Z9) 

Ailiajtcx Sottfoce 
Aufrcrr MS REXD,MODKA SCHU,JT,West IdHjBaT AS42 

R^ffouw BrOTml9S2 > Caixip4>ellandDidc-Peddje 1964,Djck-Peddie 1993, Hansen etal 1995,Hefley 1937, 
Hoagiandl99Sa, Holland 1986b, Little 1996,Mildaviietal 2000a, Nachhngsr and Reese 1996 , Paysen et al 1950, 
Powell 19SSb, Sawyer andKeekr-Wolf 1995, anihl9$9, Ssaro 19S9, US Bureau of Reclamatian 1976, Von Loh 
ft aL 2002 



TAMAJUXSH TEMPORARILY FLOODED SHJtUBLAND 
Salt* cedar species Temporarily Flooded Shnibland 

Etnmr Co nstT 
FMTrnrnirnt Ihese widespread shrubbnds axe conxuon along larger streams , rivers, and around play as in the 
western U.S. and Mexico. Ekvatianrangesfrcm75mbelow sea kveito 1360 m* Tamarix spp have become 
naturalized in various siusiiulddii^riveihanks,floo^>lains, basins, sai^dbars, side channe Is, sprngs, sal flats, and 
other saline habitats. Stands growespeciafy\?ellalongreguiatedrivexs where flood-regenerated native species Use 
Pcptdta axe declstiug Substrates are commcartythii sandy loam soil over altanaldeposits of sand, gravel or 
cobbles. 
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Vtfrtatftm: This seini-natural sloubland occurs along sueanas ,rivers andplayis where is f aim a moderate to 
dense taH*shnib layer tiut is solely car strc*tgh f domxiatedby species of Thmomiictodjng Tamartwtwiosu&mti 
Tamaru chmemu* Tamarix gaRtta+md Tamarixjxvytfhra. Other shrubs may include species erf &fct (especially 
i^Li^ajTjff)<nd^7xxcj»j, JEhs irilabalbpiiid ^Kobdhi vmunddkii but\?i!hlow cover (If shnib species are 
codaminant then stand is classified is a natural shrubland) Scattered A^r^^aute &tfn tswijiiifoEdH, fcpt&tt 
spp,or Elaeagtna cmgti&Ofoka trees may also be preterit Depending on stand age and density of die shrub layer >an 
herbaceous layer may be [resent. Associated species iickidi DUrichlu iptcaui tywoboka tfrobfr^andrdiodaced 
forage species such as Agrosru gjgante a Apvstu jiC*^»^?Yi,tnd?o^pr(irfmu.&tfroducedlurbaceoMs species 
such as Pohpog&t mowpefcewu. C&Qzacana&wu. Lepidusn ktitfokim , and others have be en reported from 
shrub lands in this assoc latum 

ftyrumUs: T&uarixspp arehagji^coiipetitive shnibs that have made dmany riparian and wetland environments 
indie western U.S. Hansen etal (1995)repott that diese shrubs are extreme^ dran£at- and saJnolerant, produce 
prolific wmd*di$persed seeds over nucha? the growing season, canresproutafUr bumiig or attttig, and if kept 
moist *bune dor broken brushes will develop adventitious roots and grow* Stands seemto favor disturbed andflow- 
reflated rivers, but establish well in prist*** mt^too Under optomtmcondttansr^aiim areas can be convened 
to a dense ducket in less than 10 years (Hansen etal 1995). Once established stands are extremely difficult to 
eradicate >requiring cutting wtthheibicide appliutionon stunts to preventresprounng(&nith 1939). 
Sbrubr A»toaatitm 

. Tananxspp * (Bacd\anslulmifolia) a^ublai\d(CEGL004Pl$) 

^R^jl 1 :i : Revions GW(01-07-24). 

CanmaW*: Rmarixspp Temporarily Flooded Sloubland (CEGL003114) is a troactydefinedplant association 
thatss composed of many diverse TVwamspp cbn^utedvegeutioixcom&is'LCiesfranaiTide variety of 
envroments . Muldavai et al (2000a) described S ccawnmjy types that will be reviewed as possible USNVC 
associations. 

ELKMJ^rT DttTBXBTHO ff 

Kni^e: This semi>natLtralsl'aublardisfoiffkdaJongdrasugesa\the seim-andwestem Great Plains, interior and 

southwestern US andnco^mMexico t &omcentrtlandeastemMcntana ( soud\to Colorado^westem Oklahoma 

and Texas, west to California 

Nations MXUS 

States /Ptcvmft* A2 SW,CASW > CO:SW»MT:SW > MXCH.Sr,MXCO:ST > l^SO:S?,HM:SW.NV:SW t 

OK:S\ TXS* UT:SW V WY? 



Soi 

Aufrus: K.A Schuls.WCS Cen&alawt: 2 Identifier CEGL0031H 

RrfeifiMH Baahnan 1965^1*5 etal 2003, Co\?ardixetaL 1979 > HansenetaL 1995 > Hoagland 2000 1 Holland 
19S<5b > MtldavinettI2000t,Kachlt^r and Reese 1990, Oiteriberger and Brd 1933, PaysenetaL 19S0, Sawyer 
andKeeler-Wblf 1995, anith 19S9, Stevens and Shannon 1917, Szaro 19*9, tfcigar W^VonLohettl 2002, 
War* and Penfound 1949 



SALIX (EXIGUA, INTERIOR) TEMPORARILY FLOODED KHRUBLAND ALLIANCE 
(Coyote Willow, Sandbar Willow) Temporarily Flooded Shnibland Alliance 

ALLIAaTCZ E ■: f it: I 
Environment Plant associations within this alliance are bcaudcttfloo^knu andgravelbars atanelevatimal 
range between 7S0 and 1760 mix die West, and at lower elevations (to below 100 m) indie lmdwestem and 
southeastern Unied States. These shniblands are found on open sandbars iTidwut canc^»ysluda\gonkrgtr -.^ 
developed drainages and along larger sandy rivers, cr on coarser*textured substrates They are associated nidi 
armutlfloodiigandnundatjon and win grow lie 11 into die channel, where it is flooded, even si drier years. Bra 
though flooding is frequent, surf ace itater is not present for naich of die growingseason and die water table is well 
below die solace Some standsfonnltrge»wide stands c*iinid*channel islands on larger ixrers, or narrow stringtr 
bands on small, rocky tributaries. Bream re aches range wide^frommoderatelysttuousandinoderate- gradient 
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reaches tobroad,meand*ringrivers with wide fbo^Uinsarbroad,braidedch*imel£- Many stands also occur 
withmhigWy entrenched cr eroding gullits 

Sods of dus alliance ire typicalfr coarse tlhwitl deposits of sand, silt and cobbles that are hig£\fr stratif led 
wish depth frcen flooding scour and deposition* The stntifMdprcrfiles consist crfakenuting layers of clay loam and 
organic material wish coarser sand or thin layers erf sandy loam over veiy coarse alluvium Occasionally, stands may 
occur <m deep pockets erf sand* The pH erf the substrate ranges IioeiG 0-G S (Johnson 1987). 

In the West,a^acentvrplandpkiis communities include agpaifoffalfields androUiughillsaf Artemisia 
,rt2#bfoi. xeric uU-grtsspxtrits uvi BcHteknia gractiu shoxtgrass prairies* In the steep canyons of the foothills , 
iipslope vegetation includes Psetxht&t^awu rcieiii and Mau pandmnafcsids, Pdius fddumd Jiottpenaspp. 
woodland* k oal£,s*g£lHU&, and greasewood scrub En the lower montane ,upslope vegetation itctodesPmu; 
C0Hfi?rtftand Popitkts trtmidoMk&fan$s. 

Vt[fttt*m: Plant associations wlhindus alliance are charaaerized as teixporarify flooded coH-deciduous 
shniblanddomx\atedby*&ifc\?;u£!i&or Satoxinferior. The taH&rub layer has 15-90% cover .rangnginheight 
between 2-5 m Other willows canoccxtr ind\e canopy kicUkig Sc&x erioceptxtkt Salnh&ea Stfix hgithfohamd 
£akxmotmcote-Ottt$iem]lyih&u]tei S^\amy§dnte£ks<x Popitkts dekoutes otim\*i&*iih& uts subcanopy. 
The herbaceous layer varies greatfy over the ttoadrange erf the alliance. Rhas at least 20-35% cover of various 
gramiwid specie* including Crt7*:i nebraicrmu. CarexpeJkta(= Care* kvutguiosal SparBtiapecBnaa Piicdaris 
antndmacea Eqxasetim &veme t Paictm btdbo&tm t miMt}iUttbergian§inv The f orb cover is usual^ f sparse. 
Ihe iTiiderstoty canbe dctnnutedbybairengmmdor gravelbar En Oklahoma, some associates can include 
Cipfxtian&nQ occidnitalu* Siqxtioritm serowvon. Patnam \irgaoan, PatHtnwu&us gtmsque/oha PUxtiea 
od&vtta tovOTA<r/io^uij,ind^J7Ja:^y h o^a(Hoagl*nd2000). 

Dynamics: This alliance represents an earty serai pranaiysuccessional stage onnewfydeposied sediments that 
may persist under a regime ofrepeatedf&tvialdtftuxbante 5t^^u^A7ai^i^um&?torarehi^^ad^tedtomost 
fcnmsof disturbance. Berth species are prolific sprotttersand\?iQreestabli3hthemseh r esca\sKesd^niiatedbyo&er 
disturbance associated species, e £^(fywrrfaat*ptihta*i¥iPascop\?im smuhn 

AlLIAVCX SotTFttCE 

Aufrcrs GREATPLAIHS PROGRAM 1*95, JT, West idcnti&o: : AP47 

References Brown 19S2.&ownetal 1979 ( Q'oisty 1973. Cooper and CottreU 1990, Dick*Peddie etal 19S4, 
Dean 1997, Erenden 1990, Faber-LangendoenetaL 1996, Foti etal 1994. Hans en etaL 19S9, Hansen etal* 1991, 
Hansen et al 1995 , Hoagland 19P3t , Hoagland 2000 1 Johnston 19S7 , Jones and Waif ord 1995. Kagan 1997, KAtel 
1994 > Kittel and Le derer 1993, Kite 1 etaL 1994,Kittelet al* 1995 > KiWlet*I 1996. KiteletaL 1999a, Kovakhi 
1987, Muldavinetall993t,Mnld*vii etal* 1994a, Moldtvim al* 2000a . Myfre and Clements 1972, Padgett etal 
19SSb, Padgett etal 19S9,Jhi%s 1977, Sawyer andKeeler- Wolf 1995, SteVord 1954. Tttyand Jensen 1932, 
Yoimgblood et al 1935a 

SAUK EXIGUA TEMPORARILY FLO 0DED SHRUBLAND 
Coyote Willow Temporarily Flooded Shrubland 

&BHIT Co JCS3T 

Emireinnatf This conuajnity is found cnrecentfy deposited or disturbed alluvialmaterial* The parent material is 
alluvial sand, although silt, clay, or gravelmay be present. Soil development is poor to absent 
VtfftatMa: This community is dominated by shiubs t .generalh r between^ and 4 in tall The most common erf these 
is St£i\exigixi{lk&xntfenQra£ stteimediates of the two willow species may be present nthe eastempajtcf tl\e 

rang*)- ^rtutfTOrafczandsapliigsof Popithu deUciites <x AduompUcdso also frequent^' found si the start) 
layer in lower elevation stands. This strattm can have moderate to higji stem denssy lathe conaixmiyas a whole. 
The species in the shnib layer do notfcnn a closed canopy, allowing s;gnif:c ant light to reach the ground layer* 
There are often patches where the dvub layer is absent The heibaceous cover it sparse to moderate, but rarelv 
exceeds 30%. Older stands and places wih less coEpttibcnfrouithe shrubs have greater herbaceous cover. The 
composition of ihe herbaceous layer can vary greatly* %>ecies that are crftmfcmndindusccixmmity are Cmc)vii& 
IcMgUptntis, Pafygotnm tapathjfokim, Sehmvptectiu amencwna (= Scirpta <meruafnal IhgfoehDm&iwua 
Xawtfaitfc itrimariim, Juncm btfticm, Steoctxoti pahutri*. Slymm ivpeiv (= ttytngutrvpensX Poaprarewu. 
PJiteiau pratense, AffvstL &c&rct Bromiaiwrmu, Heirvkim lu^rm^ M)nlUamlltfohi$u. Sohdagosp . y 
SqtBietiau ar\ent£ t *n&LQiariavtdgaris. 

Dyrurruis Thisnpe crigitttes afterfhifafloods that create new deposits or scour existing aOuvialmaterial This 
communjv f is a pruiaiy or ear fy secondary conmaMy and re quires floods to ae ate new are as cti which it caix 



Dtli curfcnl b«f 1 7 Apr 2001* AppettdlX D 11 



develop Once esubhslttd,widtf^funher flooding disturbu\c^ and sediment deposition, this coaiminKymaynot 
exist for nacre than 10*20 years befcre it is replaced by a later serai stag* 

• Salrtercgua /Mesa: Graminoids 3ffubl*nd(CEGL001203> This type may be essential^* the same, or this type is 
a later successional stage 

• Salixinterior* Sataerixephala Sandbar &rubland(CEGL00507S>*ofihe Great Likes state s^roviKes. 

• Salix interior Teiupcrarify Flooded £toubland(CEGL00S5^2>*is a related type from the central states dominated 
by a different nominal ..:\\ species. 

GK^rikfc Rtiscru G5 (99*05*00). Ihistype iswidespread u\dccanmanthrougl\0\tti£r*r^ 
ferments: Hwtype maybe *ne>rfywccessa3iul^mibUiidtl.fttd^vebpsaito&it\^^iw/MfSK Graminoids 
Siubland (CEGL001205), or the hto types maybe essentially synonymous. Tlusplant association occupies a wide 
geographic ; mg* The range of this type was reviewed and £ was split into eastern, SoIl\ Oxeno* 1 Ttix&xtrjfy 
Flooded Shrxibland(CEGL00S5d2) t ai\diTestemccu|)onentt The western stands may all be composed of SaiL\ 
e,\igtia(Miun&mcfo) and Great Plains stands may conuineiher &tfu«\tf£tia 3#noitfn0r,orrtt£imediatesof the 
two willow species, the &&,t utfe?ic7 being in tntrely Great Plains and easnTardhrdistrteted species (Kartesz 
1999) 

Knife lhiswilkftT shniblandcorimtniEy is found al^^ 

noathwe stem United States and Bra at Plains ,rangiag sporadic ally from Oklahoma nonhwe st to the Dakota* and 
Manitoba, and we st to Washingtcti Part of this type's fonner range tithe Great Plains and eastward is actual^ 
occvrpied.at least iipait.by Saiu interior [see Satti xnserxor Temporarily Flooded Staubknd(CEGL00S5<52)) 
Nitkns CAUS 

Stottt/PtWNts: CO:S? > ID:S3*,MB:S?,MT:S5 > ND:S',NZ:S4S5,OK:S?,OR:Sl,SD:S2,WA:S^Wy:S3Q 



■Soi 

Utai: JF + Drake >WCS Uufifave 1 Idmti6*x: CEGL001197 

References Bellah and Hubert 1974 ,Bourgercm and Ehge Iking 1994.DriscolletaL 19S4,Evenden 1990,Fbtiet 
aL1994 ( HansmetU-1989 > HansenetaL1991 > Hansenetal 1995, Hoagland 199Sc.Hoagland 2000, Kartesz 
1999 > KittelandLederer 1993,Kovakh* 19S7 > ftilH)s W??^!^^ 19S9.aeina\wr and Rotfsmeier 2000, 
Wilson 1970 

SALIX LUTCA TEMPORARILY FLOODED SHRUBLAND ALLIANCE 

Yellow Willow Temporarily Flooded Shrubland Alliance 

AllIAJOT COSCXIT 

Environment Conjoamitieswidunthis alliance ocatr on alluvial teiri ces adjacent to mountaix rivers and streams 
They occupy broadfloodplains(0*6ft slope), stream indnra edges, ditches t seep$,andmoi£t alluvial teixaces. 
Elevations range from 1100- 3600 m. Soils can range from BCbdIs to t&Uisols* Soils cei the alluvial terraces are 
usual^a deep silt or sand. Stands adjacentto stream channels consist of a thin sandy loam overhwggravelor 
cobbles. These soil* are saturated eartyii spring and aftenreniiinmoist throughout the growing season Adjacent 
x^land comnianities iu hide forests domiutedby Fima cotrtortatnA Popidits nvwtido&kt 
\>Trtih«ji: Vegetation types wihxi this alliance are characterized as cold*deciduous,tei£|>cfarity flooded 
shrublands. Ihe taQ*shrub canopy b continuous and domutedby&rifrfrtfrawilh varying amounts of &tfn f;ri£ua 
£dkxbebbiana,*x'i&Salixbootfm- The shcrt*shiub layer's cover is typically 25% or greater and couist of Itibes 
woeim Jtibeiinerme y *nAItosaMoodiu The g^aminoid layer ranges from sparse to dense percent cover. lAjoi 
herbaceous species include Cakmagrosru canadensis Qvu tamitkua Cakmagrastix jinV&T,and Carex 
micrcptero- 

Dyrittruis: Iftrowsing pressure is heavy,willowco\^ages will decrease ,resulti\ginmore openconmunities. 
Grazing [res sure by firvstnck wifl cause a decrease in the more desrable grasses with a corresponding increase in 
we ecfy species such as PhUim prateme, PoapJatemU,tx\&Agro*Oi stdtefqfera 

A1LXAVC2C SotrFcxr 
Algiers D CULVER, West Idfnttw A9S0 

References Dom 1997,lftrenden 1990, Great Plains Flcca Association 19Sd,HansenetaL 1991, Hansen etaL 
1995,Kag*n 1997, Kaitesz 1999,Keamev and Peebles l?6?jvl*rajng and Padgett 1992 ,M*raungand Padgett 
1995 > Padgett 1932, Sawyer and Keeler-WWf 1995 
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SAUXLVTEA/ C AtAMAGltOSTE CANADENSIS SHRUBLAM) 
Yellow Willow / Bint joint Shrubland 



GXttft&Rtuttu G3' (9**02*01) 

Nitkav US 

StrttiTttwtcti MT:S3\WY;S2 



El KUST5T C"0 50D T 
El HXCX5T Dl * THIB 7~I0 S 



Axiflicts WCS Cen&tout: 2 Identifier CEGL001219 

Keferences Bourgsron andEhgekmg 19P4,DriscoHetal 19S4, Hansen etal lPP^Hansenetal 1995 

SHEPHERDIA ARGEMEA TEMPORARILY FLOODED SHRUBLAND ALLIANCE 

Silver Buffalobeiry Temporanly Flooded Shrubland Alliance 

ALLIAVCS i- =: p m I 
EjTVn*nm«n* The vegetation in this alliance ocairs in riparian habitats in the Rocky E&unuins and in moist 
swales in the glaciatedregion of the northern Great Plains. It occurs where moisture sinore plentiful than on the 

; landscape, such as ii swaleSfravneStiwar streams, and onnonhwest- to east-facing slopes (Hansen and 
. 1983 , De Vebce et al 1995). Tlus trend is more [renounced a\ Vtyomng where Jones and Watford (1995) 
♦ alliance onlynear streams andmay be less jEonovauednxS^itrimTuxandnorthem Montana Stands 
are located axujraces above th*ftoodpl*^ of lar^rr/erf^x^mUlaiidittainJleiu creelcs, and onhillsides below 
springs or seeps in the Rockies and innioist depressions n\ rolling, prairie uplands. Stands are found between 500- 
1600m elevation on die plains and lithencrthem Rockies and between 1950* 2 150 max Colorado. Soils are 
classifiedpredoiniruntfras Ehtisols (Fltvents) or Molhsols (Scrolls) SoiltexaresrangefrcimveU-drained loamy 
sands to somewhat pocofy ikuud silyclay loams and are derivedfromgkcial&ift,si]tstora>or sandstone (USFS 
1992 > DeVelice etal 1995). The vegetation m tolerant of brief flooding* Adjacent rj>uian vegetation inckidesjfrfr 
negoatb. Ftaxitua pewuyh&cca Papains coxgtatifoha Afidu dtltoides >and Sc&x tf^v^tfofouiH woodlands and 
Con-aa irrkea and Scdix extgita shnlblands . 

Vifitfctii: Ihe vegetation in this alliance occurs inriparianhabitats In the Rocly Mountains andmoist swales n 
the northern Gre at Plans . Shephtrdut argent* a dominate s die tj^r shrub canopy and occurs ei small, openpatches 

or iinaxrow bands paralleltot stream tlxux*^ tywpharicarpGS occukttfafes soften present in* lower drub layer , 
and Jiovpena h&izanta&x* Auu vtrginttw Itfoa arcmatica J&&Mspp,and Rosawoodsu occur in sane stands. 
Native andexoticlierbaceous species occur titetnderstcayandfonnt sparse to dense pound cover Grass 
species, such as Bramia inrnuu, Brcmits tectoristL Cakmagrostu mon?aneJUU. Leymw cmrrew* Pmccpyntm 
imi^m y a^Poapxtunsu,n>dti^s t s\^h%sAch^amiJi^okim^ Cmvm arxem** Gflfcian borede. Mausuhemian 
stetkmm. P^i^MM^^ftvroc^andi^iii^si^.areireseiflEidiffereiit stands (Hansen and Hoffuun 193$, 
USPS 1992) DeVelke etaL (1995) stated that stands iuuatlmstemLfottana were typkaQy smaller than0 + lha + 

Ailiajcx Sovbcxe 
AuflMrs: M.DAMM.West Identifier AP60 

References DeVelice et tl 1995 > F^ber-LangendoenetaL 1996 > HansenandHo£fmanl9SS ( Hansenetal 1P84, 
Hansen etal 19S$a, Hansen etal 1991, Hansen etaL 1995, Jaws and Waif ord 1995, KittelandLederer 1993, 
Ktelfttl 1994,Kittelet *1 1999a, USFS 1992, Wfclsh etal 1937 

SHEPXEWJIA ARGENTEA SHKUBLANB 
Silver Buffalobeny Shrubland 

& pair Co rem t 

EnVtrCTtTfXfrt n^K rftrrramity i<ffflmd m drumnmfK railing upland tvthiHlanfk Tt n.-r.rt rglu-e "^nti"; 

is more plentiful than on the surrounding landscape, such as in swales .ravines ,near streams, and evinorthwest* to 
east-facing slopes (Hansen and Hoffman 19S£,DeVeliceetal 1995) This uend is more pronounced it ^Axming 
where Jones and WUdrd (1995) city found this community near streams >and it may be less pronounced in 
Saskatchewan andi\onl\em Montana. Soils are bamy sand, sandy loam, sdr/loam^cr bam and are derived froni 
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gkculdnft,silLstone,orsandst<iw (USFS 1993. DeVehceetal 1995). This community does not flood crften,but 

some tiUs show evidence crfahiglxmteruble (DeVelice etal 1995). 

WjtMtim r.T'.'^^vjjnj domauted by a moderate to dense canopy erf mediim*tall drubs. The most abundant 

offtastiShepherdtftargenrea+istypiLiEy 1 5*3 in tall Other species commonly found it the strub layer are 

Jioapenu hotizottiaiu. Pliotta vtrgonana Sfbessgp.+ItJms aromatica Jtawirooefco^arkl^m^oKrtJptw 

OTfufotfttfu- Herbaceous species are not ii^cataivii this canxrun^r. Grammoids andforbs may have only half the 

coverage of the shrub layer (Hansen and Hoffman 19SS , USFS 1992). Graminoids include Poaprattmis* 

Pascopynat jmttfSj, vi>A Storms sgp. Conmonf orbs are Acfa'EeantiJltfdftim. jMimiufaAnurin^fnd 

P&ietanapemyhantca. Lcterniay ac annulate in this coranuniEy (DeVelice et al 1995). 

Skrubr AfiooatiMv: 

• Kucknu permsyhranica - Uhnus americana /Ifcunus Virginian* Woodland (CEOL00064 3)-- Ihe similarly is bated 

on overall composition, but there are few Fraxvuts p*7v*sykaracaw\diri&ui]$ in CEGL00112S 
&Rxric& Rtwrau G3G4 (96*02-01). Ihe ruxfcer erf occurences is unknown. The ccmminityisreportedfrom 
Montana (where it is ranked S3^,Vtyomine(?),Cok«ado (SI), Saskatchewan (S?), and possfcfy Worth Dakota 
(SP). 

Jlmf* Ihismesk buffalobeny slmiblandcceriiimu^ isfou^indui\onhen\ Great Pk&s of dtf United States 

and Canada, extendingfrcm Colorado ncrthward to the Dakota* and Saskatchewan* Thismesic shrubland 

communis island in the northern Great Pkins on s&e am temces, rolling inlands, andbadlands 

Nations CAUS 

Strtu/Pmwutf C0:S1,MI:SJ* 1 M>:S?,SD:S?,SK;S?,WY , :ST 

E: zhzpz !l:"i: 
Auflttxi J Drake, WCS C«rfdetue: 2 Wmtifier: CEGL00112S 

Kefaresues Bourdon and Ehgelsng 1994,DeVelke etal. 1995,Dr»colletaL 19S4 , Hansen and Hoffman 19SS, 
Hansen etal 1934, Hansen etal. 1991, Hansen etal 1995 Jonas and Waif ord 1995,KitelandLederer 1993,Kittel 
etal. 1994,Kitteletal. 1999t,USFS 1992 



SYMPHORICARPOS OCCIDENTALIS1TMPORARILY FLOODED SHRUBLAND 
ALLIANCE 

Western Snowbeny Temporarily Flooded Shmbland Alliance 

ALIIAXCK COSCXIT 

Environment The vegetation in this alhance occurs iariparianhabitats in the northern Great Plains and mfoothiH 
carbons of the Rocky Mounuais. Stands are located on teiraces above ihe floodpUm of large rivers > on small and 
intermittent aeeks, and onhillsides below springs or seeps. Stands are foundbenreen 600*2000 rn elevation Soils 
are classified as Etaisols (Fluvenxs) or Molhsols (Scrolls) Ihe soils are fertile and weU*drainedto njperfectfr 
drained silts and loams (Huston 1937, Jones and Walford 1995) The upper soiHwrizcRistiftul^deep,afehougha 
thii layer crfsandrnaybe present if ihe site has beenrecently flooded (Jones and Walford 1995). Soil textures range 
frcm well-drained loaii^ sands to poorly drained silty clays. The upper soilhorison is relative fy thick Ihe 
vegetatim is tolerant of brief flooding Adjacent r^ariatx vegetation ndodes^r^rr^^iei^ JYaxttna 
p&Bisykantctt Popitius deUoides ><x Popt&is artgtattfoha woodlands *iv\Ahnv ntcana £a&xextgna^ii\& 
SJieptiej-rfta arg&rtea shrub lands . 

Vefftitiflu The vegetation ti this alliance ocorsinr^arianhabitats tidvncrfliem Great Plains and n foothill 
carbons of the Rocky Mauntans. Stcub cover is typical*/ greater than 50% r and mplaces it can approach 100% 
(Hansen etal. 1934, Hansen and Hoffman 1933, Meyer 19%5), fympharicarpos octidentc&s dcmmatesthe shrub 
canopy and ocmrs in large , thick patches or in narrow bands parallelto the stream channel Dense thickets ext Jade 
other shrub species, bat more open stands have Pntniarirgbiiana, PhusarGmatica^tnftJtouispp. Occasionally 
smaU trees are present, such as Acerttegiotfe fyasima ouwoq Dvvajim peyvuyfraNxcaar Pcpttbtf detiotiks 
Hative and exotic herbaceous species are [eesentittheunderstory w£h sparse to moderate cover. Herbaceous 
species inclade AchtUeaiuiBtfotoimL Artemisia Uxfasiciana Sromns itvrmis. Storms tectonm, Cmiim mna 
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Ga&im boredU, GfyvyrrhECttepufatot Pascopwim jmuta,and Poaprat&ws. W»dy vines sanetiines occur l iout 
coaauanfy?arr/inj0rrjjj£* \itacea. fymplioricaTpos occidetKalu slrublands crftenhave a significant coaiponeniof 
exotic species, especialfynhere grazing has been intense (Hansen and Hoffman 19S8, Jones and Waif ord 1995) 
Stcmms vieimu* Cirtiim orvrncf, and Poapittteyisix are the most abundant erf these exotics. Overgrazing of praiies 
can lead to the expansion erf degradedfeams of dus alliance. 

ftynamns Ssfnptxxicarpoj occtrfet£(&s ffaxbbxtfs often have a significant caput of exotic species, 
especial^ \rhere grazngha* been intense (Hansen and Hoffman 1988, Jones and Walford 1995). Browns nnui 
Camm tayettw **n& Poaprat&vis are dw most abundant of tfwse exotics. Overgrazti£of[rainescanleadto the 
expansKticrf degraded forms of this alliance. Hansen etal(19$S) consider the presence of fympharic arpos 
ocad&naSu to indicate a grazing ikhxedcommunjytype.lh Colorado andVfyoiniig, the presence of 
Swuphzruarpos occid&uatu seems to indicate a lack of grazing. There is a dramatic fence-line contrast between 
grazed andungrazed areas along anall creek* in the Pawnee National Grassland On die grazed side of the fence > 
SiTvpltmcatpos oecid&ttaiu it widety spiced and nearty hidden by d\e tall Dwiopynm ottermediim. VJhile on die 
ungjtzedside of vhe Uixtt y&mphKu arpos occid&ttttlu and PiTOTtfvtr^iMMtf grow in thick, impenetrable stands 
(KJtteletall996) 

AlLIAJCX Sottfcxt 
AuOmk: MS .RED, West Idoti&T AMI 

References Oristy 1973, Clark 1977b, Clark etal 19S0,Faber-Langendoenetal 1996, Hansen andHoffinan 
19S$ > HansenetaI 1984 .Hansen et tl, 1988b, Hansen etal 1991,Hansenetal 1995, Jctaston 1987, Jcnesand 
Walfa '. 1995, Kite letal. 1994 > Kittelct il 199tf,KitteletaL 1999a, Meyer 1985, Welsh etal 1PS7 

SYMPHOIUCAMOJ OCODENTALE SHKUBLANB 
We stent Snotfbeny Shrubland 



*Coj 

EnrawuTiGtf Hu- coujmnnJty is found inmesx smles,de[ressions,r4VE\esandfloodplains. Seme exan^lescrf 
th» community e:q>erience ittennitem and brief fbodng> Hie soils are fertile and weH<kainedto imperfectly 
drtiwd silts and loams. Tlwiq^ersoilhoraonisusuafydeep,alduu^tthmlayer of sandmav be present t the 
stehtsbeenrecenlfyftooded (Jaws and Waif ord 1995) 

Vefftatwa; Tlvoughout its range this community is dominatedby shrubs approximately lmtall Snub cover is 
^picalfyp h eaterdiai\50%,andiapl*ces scan approach 100% These shrubs fonn dense c turps that exclude most 
other species, fyibplvncatpoi occ itkyuatu is the most cornmen shrub, but RJiw arowatkaisn: P)uts triIabt*ri}mA 
Auu \irgDnanacmbt loctfy abundant and can grow to 2*3 mil places. To\icode)idYo)ityd&ergTijxay also be 
present Herbaceous species and smaller shnibs are most abundant at the edges of this comrinuty and n gaps 
between the clunks of taller drubs where d\e shading is ksscorxplete. JtortHdft&z? is a typical smaller shrub 
Coaanon gimtnoids au iide Pascopx ?us midei and Poaprateittu AcbHUa mtiUfoUim, Artemisia hidewtcianti 
Oahim boreate ,and $&kda$o spp are canranfobs of this communis Woody vmes sometimes occur, nctoctag 
Parthmocuiw \itacea. 

DyiL-nrui i Stands may occasxaufy be flooded (Jones and Wtlford 1995). fympfoncarpoi occi&iualu seems to 
thrive m disturbed areas (Hansen and Hodman 193$), especulfy those subjectto disturbance by fire and cattle 
grazing. 

SiirubT AiscmtMm: 
• Rixmuspermsylvanica* Ulmusamehcana /fturais Virginian* WoocUand(CEGL000643)--related:h terms erf 

habttat, fkrisdcally distinct 

&Kmk& Rtasttis: G4Q5 (96*02-01). This type is common throughout the northern Great Plains Histcrkafy, it 
may never have be en veiy extensive, ft has been observed to grow out frornf crest cr woodland edges and shade out 
the glasses It is tolerant of bothgraztig and fire (Hansen and Hoffman 1988), and isunder no dreatfromlutman 
activities.^ some t»ses ,ht >v:l; ^ *z* -'.pastures may f aver dus types. Many exaiig)les are somewhat we e<fy t thus 
d\e wpe is not demcavtrab^ secure. 

Comnb: Ttas wpe often oc curs in heavifydisturbe dare as in conjuncticnwithexotsc species suchasPofl 
p*atemu and Crniim aww. Because i occurs nmesk siTales,d^ressions,r4vne bottoms andfloo^lains > 
some stands are occasionaltyfloodednhereas oti\ersaxe Just very moist Thus it tends to f all on both sides of the 
uphndA?etland division. 
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El BSCB^TT Dtf THB9H05 

Rmf*: This western snowbenyshnibland is fotiid in the western tallgrassandnonhem Great Plains cf the Unite '. 

State* rod Canada . 

Nations CAUS 

Sttfei/frcYMtf: CO:S3 v lA? l MB?,MT:S4Sf ,ND:S4? l NE:St,SD:SU l SK:S?,WY:SR 



AuflMn ID*,7/CS Cfirf&me: 3 Haitifi*: CEGL001131 

References BourgeronandEhgekmg 1994, Christy 1973, Claris 1977b. Claris etal. 19$0,DriscoIletaL 19&4, 
Hansenand Herman 19S$,H42\sm et il 19S4,Hinsen etal 1991,HansenettL 1995. Johnston 19S7. Jones 1992b. 
Jones and Walfcrd 1995,KittelettL 1994,Kitelet tL 1999a. Mc Adams et aL 199S,Mtyer 1985, Steimier and 
Rolf aneier 2000 

SALIX LUTEA SEASONALLY FLOODED SHRUBLAND ALLIANCE 

Yellow Willow Seasonally Flooded Shrabland Alliance 

AltlAVCZ COSCX1T 

Emttroment Conminities within this alhance ocatr on alluvial teiraces adjacent to mounun rivers and streams . 
They oca$)ybroadfloodplains (0-6% 5k^e) > stnamandir^red^s ( ditches,$eeps ( andmoiftaQin p ulU]Taces 
Stands are assoc ntedivih beaver ponds or lalces Elevations range from 1 100- 3600 m. The soils are typkalfypeaty 
Histosols* Soils texture ranges from sandy clay bam to sit These soils are saturated earty ii spring and often 
remaiimoistihrougl\ouithe growng seascn. Adjacentttpland communities include Pttvu conform and Popidas 

Vtjrtatien: Vegeutsontypeswihiithis alliance are characterized as cold-deciduous seascnalfr flooded 
shntblands. Ihe taQ*shrub canopy rs c catfinuous and dominated by &fct fttfrowidwaiyttg amounts of Stoh* eyigixi 
Safobebbi&tatrASalttbootfni The shart*shrub layer cover is typically 25% or greater and consist of JEAn 
anrtiat. Ibbes imrme ,*nd Ro&aMoockii The graininoid layer ranges from sparse to dense percent cover. Major 
herbaceous species ivlude Ctf&tiagro&ru caHodtJtsu* Carat tOruiikua C&magroitix jmrttt,and Carex 
mcrcptem. 

DynamUs fftrowsing pressure is heavy. willow coverages will decrease ,resulmginmore openco&mmmJties. 
Grazing |res sure by tarestodc will cause a decrease in the more desrable grasses with a corresponding increase n\ 
\?eedy species such as Phteim pratemt, PoapixGtwu ,tx\&Agroith stoteritfera 

Ailiajcx SovBcxr 
Autiwri D CULVER, West Htnttur A 1007 

References Dom 1997,Eratden 1990, Great Plains Ftea Association 19S6, Hansen etal 1991 t KansenetaL 
1995,Kag»n 1997, Kaitesz 1999, KeantevandPeebles 1969, Minning and Padgett 1995, Sawyer andKeeler-Wolf 
1995 

S A1JX LUTEA / t AREX UTJUCULATA S HRUBLAND 

Yellow Willow /Beaked Se dp Shmbhnd 

&bhit Co Jen? 
Utafc&Rtasttu: G4 (9602-01) 

ElxscutDutbibtixo* 
Nations US 
Stittf/PtcvNts: CAS\MT:S4.NV:S*.ORS2 

EtlH »T SOVFCSI 

AutiMXs: WCS Confidence 2 ItaibfifT CEGL001220 

References Bourgeron and Btge lsng 1994, DriscoE etal 19S4,Rrenden 1990, Hansen etal 1991. Hansen etal 

1995, Manning and Padgett 1995 
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SARC08ATLS VERMICULATUSINTERMITITNTLY FLOODED SHRUBLAND 

ALUANCE 

Black Grease wood Intermittently Flooded Shrubland Alliance 

ALLIAVCX COSCXIT 

Envxroiimfrt 3?ublandsi\ctodedEiih£ alliance occur on lowland sites ei plains, mounuiwalleys and 
niifnjj.muu*a\b*sCufliioM^\o\tt^ arid and semi-arid western United States Elevations range from 1000400 m 
Suxmers are hot Winters are gtiwr*lfycoW t batirf m^n\s\i<rc^KilregicQU + Ftecpt*ucQ\ vines with 

geography but is gen*ralh f low and infrequent. Sites are genertQy flat,poorty draa\ed md intermittently flooded 
with a slulloworperchedivatert&kcrfun within lmdepih (West 19S3b) Substrates are genertfy shallow* 
cakareous^iie -textured soils (clays to sik-loam5)>derivedfrom alluvium Soils we afealme andtypxally 
moderate^ sala\e (West 19S3b). 

Adjacent inland vegetation depends cri geography. In the Great Plains >ie is likely shortgrasscrmidgrass 
\i Tie frith* Great Basmuvi central Vfycining,tiplandvegetatkii is typicaQyj4?ftfiruzaspp**or Grqiiasptttta- 
JamiMfad *Aiii^< Tn ih» fcfojave and other wamide sert $■&*$ ^Ltmea nidetwia Qrcpiaspaio&ayCa: Afiiplex 
spp domaute the upland sites Inihe California Central Valley adjacentuplandvegetation is dominatedby AtnpUx 
spp with amial grasses. Lowland vegetation is typically sparser stands of Sarcobatia \ermtcidatia or stands of 
species more tolerant of saline soils or poor soil aeration such as DiinchU* spicata JBnwvjpa occidental or 
&jre^tt^Arar(FtafchnandDymess 1973»Youngetal. 19$6). 

Wrrtitam: lh» widespread alliance incfcadesshrablandsfromalkaliflats around playas and floodp lams along 
stream channels that dissect mvhcrf the arid and semi-arid western US. Stands have a moderately done to dense 
woody layer (20- 60ft cover) dominated or codoninatedby the deciduous >f acuiutive halopltytic drub Sarcobatus 
vemicitfarra Other shrubby codominants include PicrotJxmntts desertansM i= Artemisia spnvscetul Artemisia 
Bidentata Atnptex corjfetitfoba Arriple\ gxrcbwix Chrysothcvnrna spp or Orcein spntoia Ihmore sahne 
&WT<xx£*x&s t NfrophJaoccide7ti£&u and ^i^d^mo^f^Dmmaybe present &rbaceou5 layers range from absent to 
t moderately dense canopy of medium-tan to short bunch grasses or sod grasses (0-25% cover). If the herbaceous 
layer is itesent, perennial grasses such is d\e strongtytiuzomatous Duncbiu spicatatnft Patcop\nm jzwlrfff^orthe 
perennial buuh grasses Ihiuns efimoi&s* I&rctetmjiibanm, Leymus cnierens y ii>&Ac)Dia£ienan fyineiioides (= 
Oryzopsis /ivAv^B9t^j>iTilldaninate.Perersualforbs are wpacalfy sparse and often iiclude &"\d>kasquanx>ia. 
haaxtV.:: ( and iL-ierakeacocam a Armual grasses, e specialty the exotic BrtmwjcqxNStm* Srcmmmbem^ 
tn&Bi'omm tectonm .maybe present to abundant. Rvbs are conmon ca\ disturbed weedy sites. Weedy anroulf orbs 
may include die exotxs Desa&cEttiaspp.i HtUanOuu antnua. Bniogrt&r gknueram:. Lactnca&eTrwta,$nd 
Lepidtian perforation . 

Dyiurrdis Sarcobc&us vemioiflntf, like many faculutive hilophytes^ tolerant of alkaline and saline soil 
condKions that alloi? die species to occur axsxes with less Merspecific CQOjpetitxm(Ungaret al 1969,Ifransonet 
*1 1976) The shrub also occurs an extremely aridnon-saliu sites. Sarcobaoa vetmictilafia is oftenfoundonsftes 
wnh high water tables that are intermittently flooded Hansen et al (1995)reponedd\at i can tolerate saturated soil 
condtiansfcrup to 40 days Sarxobatm v^rnii^tftotf-dommatedwgttationcaixocarasaiuirowbandaloi^ga 
channel, or ii a niostic of ccomiunities where composition and density of the strub and understoiy species vary 
with depth to water table * salinity and lining, ioil texture , and past land use or disturbance . Hanson (1929) 
described stands in south-central Colorado and found that pure stands of Scfftotxititt xervtictda&ts and Duncf&s 
spzcafa are more common on strongly stlnfUctlu sites withfine-texturedsod and dullow water tables, whereas 
stands iTihmixedshiubs such as Cbryso&KSMJVis or Atiemisiaurt more cammman drier, coarser textured, low- 
aikahne sites. S^xtobotasaroides is found on (fey .strongly alsabne sites > and?ai<:opV77ffli jm^mismost consucit 
oi\lessa&calue f moist t stes]nlow ^ngareas 

^3rro6raaiv?7irjri4to^isncAcrdiur^1xo^7sed ( butDaubenmire (1970) found d\attn\der heavy 
stocking rate s > the dnibi will develop a compact canopy. Hansen et aL (1995) also reported browsing damage wih 
heavy sprtig and suomer gra2«g,bat noted that SarcoboRts \yr»irfitfaQtfB moderately poisonous to livestock 
especial^ ii\the faU, and s^plementalfeed is reccnmended to avoid Iwe stock loss. Hanson (1929) states that 
ScQXobaiitt i enmctrfaiiis t tnfcrm an ii$>ortant part of waiier forage to sheep, FxtwilltopkillSarcobariii 
veimici ikitia ,but die strubwiUpron^t^resproatframdtf rootcnmEi0>iiiiaimn 1970). 

NECSrange siesforihe eastern plains ci Colorado do not describe th» alliance on good cadbm sites. 
Severalrange sites (Sifeflat #33 t Sahixe o\*erflow*07)hst Sarcobt&i* veimct&atw as present a\ low abundance a\ 
good condition stands but desert* it as increasing with overgrazing H\e HRCSrange sites also describe Botaeloua 
gracHu increasing wid\ overgrazing Stands domiutedby Sarxobatnz xermtcitfatw \rii\ anunderstory dominated 
by Boisekma p*acihi been observed me tstemCok»ado(S.Kettlerpers obs : j 
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Ailiavcx Sov&cxe 
Aitilur* K SCHULZ,JT,West Hmbfex A 1046 

Rffcrmies Barbour and Major 1977 > Bhdtbumetal 1969b, Blackburn etal 1969c, Blackburn et tl> 1969d, 
Blackburn e:*l ^^Ifranson and Owen 1970,Brans«etaL 1976 > BrofeersmetaL 1986, Brown 1932,Bundy et 
*1 19P6>QuppeIletal 1997, Copeland 1979, Copehnd and Greene 1982,Dastrup 1963,Daubtronre 1970, 
DeVelite andLesKt 19P3,DeVelice etiL 1991 > DeVebce ettL 1995,Didt-Peddit 1993,Fenenior* 1970,FVancis 
1986 > RanMin and Dymess 1973, Giahain 1937, Hamer 1964 > HmsmetiL 1995, H*iwra\ 1939, Hollind 1986b. 
Johnst<»1987 > Lesxa andDeVelke 1992 .Medicine BowMi\e Applicatannd ,Mieggl*r and Stewart 1980, 
StwyertndKeeler-Wolf 1995, Sweetwttertfranum Project 1978, Terwilligtr and Smiih 1978, Tweit and Houston 
1980,tfacaet«l 1969, West 1983b, Young ettL 1986 

SARt OBATUS VERMIOJLATUS / D ETICHLE SHCATA SHRUBXANB 
Black Greasewood / Saltgrtss Shrubland 

&BHIT Co jctot 
FMirmniTnt This shrubland occiques alkaline flatlands and valley bottoms. These ireas are usually closedbtsiv> 
Elevttionrangesfrcm approximate^ 600-2300 m* It forms ejq>ansj?e shnibUndsontroadfloodpltins tlonglarg* 
rivers and streams, and forms an outer rngaroundplayts tbovethe DiiticWs jj^tfadcininated center FloodingK 
genertlfy IntennJcunt Substrates tre deep, alkaline, saline and gmerafyfiae-texaired soils wife a perennialhigli 
\?ater table* However, n southern Cokr ado's San Luis valley* stands grow between salt flat degressions (phyas) on 
sandy hunxnocks tfgroximitety L2mtbove fee hkebed- fcyptogunic crusts tre important cnsouie sites. 
Wjrtatwt The vegeution a characteraedbyaf airly open to moderate shnfc canopy (18-60% cover) dominated 
by Sartcbaoa mmoitoti wife anherbaceoushyerdominatedby fee rhizomatous grainiwid £uOf fcfo spicata 
(10-80% cover). Associated shrubs and dwarf-drubs may include Fric<meiTanaiaeo&<i Giai&reziasarot)irae 1 *xy& 
Ten'a&iaw canescem . ^wo^^ ^;a^j m*y cotoiiiuie live gramrioid layer, and /forifi^/ri&^ju is conxnon 
in disturbed stands Jtaarftt bcdocm and Ityirtw omu are also pre sent n seme stands. The forb layer is gentralty 
sparse and coriposed of species such ts AaotiEoru md jjtfwcpjuspp Introduced sptciesnich as ^^mm 
tectonan. Leptdusn larjfohttm, I*pi&mpeifcJictom>utiBaMtatys&opifoham»y\s*iprt$t}n.\a abundant in 
disturbed stands 

[Rum CCA: The stand describedby Baker (1982b)forthe Piceance Btsiihad patches of Sartobabii 
vemiciiktTra alternating wSh wide e^anses of DisncHu zpecra (= \ar. soicta) Afew species of annuals also 
were present but could not bt sdentised Cover of Sarcobcma in this stand \?as not high 

Data from CosteUo (1944b) for fee San Juan Valley show dominance at 3arcobafta t wth>6G% cover, and 
Ovysotftamtnu spp nt associated. The tmderstory consists primarily of Diinchlu iptcatatnd SpawboUx ati-otdeSy 
\?nh Boinetoua gracitti. &aa*iI2am y *xA]&thtetibagiarich&diGw (=M£itoibe? % gias<pm7w&':oTZLzanl? 
present. CosteUo (1944b) also reported cai^r^^^-dcanMtedsui^nxiTestemColortdoaivl Venning wid\ 
several associated shrub species >inc hiding Artemisia truientaKi Asriptex gardmri Atrqfos corftrnfoha+tnA 
Eocf&a amencasa. Herbaceous species iuckide Jfymx k&xeokmu (= Shtrigia deexztacina). &&0tospp,and 
SporobdUa ahvtdti . 

Baker (1982b) reports that many i^otaBtf-dominatedccixiHunities axe indie literature for Colorado, 
wife understcries erf exotic annual weeds His stand wascrte chanty tfew sttnds from western Cokrtdothtt still 
tonttxis t nttive perennial grass understory 

Hanson (1929)reports that fee appearance of grease wood stands varies greatly wife depth to water table 
and salt concentration in fee soil Itcanform almost pure, tall stands, or ri places bf muchmore open wife shrubs 
md grasses associated.] 

Dyrumus: Sarxcbaoa vermicukffra wdDunchlu j^tfa&T,licemai^ftailtativehalopl^tes > are tolerant of 
alkaline and saline soil condxions tiut allow the species to occur n sites wife less interspecific competrtagi (Ifcgu 
ettL 1969 > Ek , ansonettL 1976) $&-cobas#rermiadaiiis is often found on sites wife hi^i water tables feat are 
irt£emiittentK f flooded Hansen ettl*(1995)reported1hat it ctn tolerate saturated soil conditions for up to 40 days. 
Sarcobana vOTuvirfrtiti-daminatedvegetationcan occur as a narrowband along a stream^a broad floo^kix 
shnibland,or as a mosaic of commautieswlure con^ostionanddensi^of fee strub and underAory species vary 
\?ife depth to waur table ,sahni^ and tkaliuty, soil texture , and past landtise or disturbance . This shrob land may 
occur as tbtndc^ tbn^t concentric riigsof vegetatim around a sal flat cr depression* This visible zonatica\B 
caused by the change ixdomrunt species «\ddwt re Utivetolertnces to soil sahixity and depth to groundwater 
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The ' i - in- :> * son grass Dutichki spicata » rhizouiatcus > tolerant of inodmu grazing, and Its roots resist 
traxrpling- AJihou^irelativety unpalatable , it can provide valuable witter fcrage fcr live stock, tf needed VAun 
grazed, Du&c)tiu jpiirftfa general^ ncmses be cause of ntaced ccmq>etitionfrom other less gr*z^-tokrani 
specif*. If gr*2*dltt*vih r t I>zjflr/iiy jpiirfl&iwilldeclne andinay be replaced by less desrable w*im-seasoti grasses 
sud\istximblfgr*ss > ^"/ifA»jpw7^^p<parj*to&/j t oi ZImAunjiAAK (Cbittlb 1944b, Jones and VUEad 1995). 
Weeds ire generilfrnota problem because few grow well a\sttaf soils* However .severely disturbed sites ire 
susceptible to invasion by introduced species such as Sromia tectorial Leptdiim lafifofum, Lepuhim perforation , 
v\d Basiia1^Jsqptfoha(^^i^2\^ydI>yn^ss 1973). 

Anythingthat raises the water table of aclosedbassiwiHiesufciianivrease md\istype,due to the 
resulting akalitfy of die soils Grazing of domestic Restock decreases Di&tichlu andresuksn is replacement by 
iroiutl weedy plants such is Bromm tectonm, Ctorupcrrt spp .and Lepiduanspp. (Biker 1982b) + 
Svruhr AssodatiMK: 

• Sarcobatusvennictilatus 51'tnft)land(CEGL001357>-simlarbuti\oltfibaceous layer, 

• Sarcobatusvenniailatus /Ericameiianauseosa 9uri>land(CEGL001362>*also occurs cnphya nNV. 

• Sarcobatusvennktilatus /Leymnscinereus ShnibU^(CEGLQO1366>-ocna*smsimiUrhabiuuthosen0t»s 
saline. 

• Sarcobatusvtnnkiilatus / Sporoboku akoides Sparse Vegetauon(CEGL0013tf$) 

• Smobt&isvenmc\iU&is/Efymusetymoid*s 3mibland(CEGL001372) 

• Sarcobatusvenniailatus/Distichlisspicata - (PoccEielhanuttalhana) RrubHeibaceous Vegetation 
(C£GL00214i5)"S:imil»rb\ala\ovmfrcm the northern Great Plains and not flooded. 

tatirfcfcRtUttu: G4 (96-02*01). 

H*iigt: This sivubland association occxzv throughout nudi of the interior WestfromwestemUantanato 

Washington* south to Nevada , Utah and Colorado . 

Nations US 

Stittf/Ptraw**: CO:Sl > n>:Sl.MT:S2»NV? > OR:S4 t UT:S? t WA:S2?.WY:S? 

&BtrrT Sovfcsi 
Auflwn MS Reri,ruod K Sduib.WCS ConUoiie 1 Identifier CEGL0013G3 

Rrfa-wei Baiter 19S2b.Bourgeroi\and&^lkn€l994 > Bransonet al + 1976, CosteDo 1944b, Crawford 2001, 
Daubuunre 1970 > DrBCoHetaL 19$4,ftanklmandDymess 1973. Hansen etaL 1995 ^Hanson 1929, Jaws and 
Walford 1995, KAtel etaL 1999a ,Mieggler and Stewart 19$0,Un£aretaL 1969 

SARCOBATUS VERMIOJLATUS / LBYMU5 CINEREtG SHMJBLANB 
BUck Greasewood/ Great Basm Lyme Grass ShmbUnd 

&BHIT CO JCH3T 

Swnmaxy: Hue dniblands found nl^ntaiu and Qregoi\ > andpossi>^' Washsigton* California and Nevada This 
type ocasxed historically n Idaho ,but appears to be e Imitate dfrom that sute Stands often are found it a 
rektivetynajiowbandonfkxK^laiv andtoeslopes above drtnages ik semi- arid environments- The association has 
also been observed around lakes andplayasiinonh*ceniral Montana. Substrates are poorfy dratied,aHcabne soils 
thit are often saline. This vegetatimhas a moderately dense short-shrub canopy (25-50% cover) tixat is domruted 
hy Sarzobaati vejiitiaitana Other shrubs and chief- shrabs in lude Chryiothamntiyiscidffloriii.ATtemumfngda 
and Ouneireztit saroihrae . The moderate hr dense herbaceous layer (2O-50S cover) is domiutedby perennial 
gramx\oid£*P<vcqpv?iaff smttfm txvi Leymta cme??w ,ih£ diagnostic grass, codominate vrtih Psettdoroe&seria 
ipicaui Hoeleriamctranthci Carexfiltfoha+txt&lh* iuroduced grass Poaprasemu Scatteredfoibs include 
SywpfarODicfam cbileme (= Aster chdlemuX CcwaMfraimbeUatet ftaaoHcQU. fingqpogondnfriitt y *ix& 
SpJxieredceacoccitwa. The cactus OptmoapohaeaHtfia is typicalfy present. 

GKulk & Rtueiu G3(99-12*01) The ctorent arealextentof 1hisshniblandisrurtceitaii.buti1houg*tobe 
very small Stands are found ei Montana and Oregon, ttn survey is needed to deteimme if this association ocars 
in Washington, C*Uf oonia* Nevada, or Idaho. This shniblandB restricted to a relative ly narrow band onfloodpksv 
andtoeslopes above draiiages xisemiandenvramems. Much of the historic rang? of ihis associationhasbeen 
convert to crcpland tu^roper grazing by livestock can totally ebninate Leymiu cnie? , etisfrGaiih& stands >and 
ftvorsdu introdiued grass Poapratemu. Suppression of naturalprocessesinay alter the todrobgK regimes tfiat 
support "lus ve get a*^on . 
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Ruige: This association is found it western Mraana and Oregc*t,andmay occur in Washingtcti, Cabfciiua* 

Nevada and Idaho . 

Nitiau US 

St*t*iTrc\irwM CA?,ID:S2 l MT:S2S3 l NV?,QR:S2 v WA:Sl 



Mtai: KA, Schuls>WCS IMtet: 1 Identifier CEGL0Q1366 

References BourgsronandEhgekng 1994, Driscoll etal 19$4,Maeggler and Stewart 19S0, Sawyer andKeeler- 

WoI1995 s Twe£indHoustciLl9$0 



V. HERBACEOUS VEGETATION 

BROMUSINERMIS SEMI-NATURAL HERBACEOUS ALLIANCE 

Smooth Brome Semi-natural Heibaceous Alliance 

Alliavcz Coscxit 
Environment This introduced- species grassland alliance occurs widetytivoughoutdienordiem Great Plaits of the 
United State nl :*ri\apsinore wsdefy indie Midwest and Ctmda Etlieh'otttirsd'ffou^ioutmuchof the Rocky 
Mountains and kumumiii West. In semi-arid envruittntSiitB restricted to nkuvetymesk conditions such as 
in r^arian areas or forest operungs at montane elevations Stands cm occur hi wide variety erf human-distmbed 
Iubiit>.n\cELiciii\gIti^ttTiyngJus-cf-wty, jeep nail*, etc Bramia iwrmu is also W3de>/ planted for cover, pisture, 
and hay , and has esc ape d into a variety erf habitats 

VefetatJwa: Thjs alliance is characterised by a moderately dense to dense layer of niedajui-tall (0.5-1 m)perennial 
granitoids. Hie ckomxani grass is JromratfCTini^a naturalized species from Eurasia. Other weedy species may 
occur as we ll,but native species are general^ less than 10% cover Native species may hichide mixed-grass [raine 
grasses, such as Pmctfflnm mi^ m& I&jperostipac ornate {= Stipa carnal +t$\i tilts tfhtxs 'Miere native 
species axe ccrtspicuous enough to identify the native plant associatianthat could occiipy the site .the stand should 
be typed as such. 

A1LIA5CX SOVFOCE 

Autiwts D FABER-LAKGENDOEN.MOD ,Mtiwest Identifier: A.3561 
Referetuer 

BROMUSINERMIS- (fASCOFYRlWSMmOq SEMI* NATORAL HERBACEOUS VEGETATION 
Smooth Brome * (Western Wheatgrass) Semi-natural Herbaceous Vegetation 

Etnmr Co jcxit 
Envncnmenf This smooth brcene grassland type oc an*s wide ty throughout the ncrthem Great Plans and en 
relatively me sic sites in the semi- arid Merior we stem United States,andpeihapsmore widefr indie midwestem 
U.S. and Canada. Stands can occur ti a wide variety of human-distuibedhabKats,inc hiding highway ngJits-Gf -way, 
jeep trails >etc. Hie type is alsonide^plantedforre\^geut^distiibedlaiid > pasatre,andhayfields > andlus 
escaped into a variety erf habitats including prairie .nparian grasslands ,and me sx mountain meadows In Montana, 
this community isfound on elevation ranges from 1100- 20 50 m (3590-6700 feet)wih best exanples occurring on 
mesic alluvial terraces ( Hansen etal 1995) This grass grows best onmotst,well<kaiied,fiier-textured loam and 
c lay loams ,not he a^y clays cr sand, and does not tolerate prolongedfloodiig (Hansen etal 1995). 
VeftfatJo: Hus associations domi\atedbymedium-tall(0 5-lm)graminoids The domaiant grass is Bronia 
itwmi&yk naturalized species fromEarasia,dutfoims moderate Iv dense to dense stands that often devekj) into 
Uisr.cculteres 0*iui medy spec its such *.s Cirnum ^i«Hlliy occur a* m ll T bmnatiVe specks art generally Less 

than 10% cover Native speciesinay include inrced-grass prairie andmonune meadow grasses, such as Pawopyriim 
sniOui Deidic^spsiacaejpiioia^md Hespe?-oinpa comaia (= ^jvzfcttvflM and sparse, scatterednaesic shrubs 
such as fymphoricarpos spp as well as marry others. However, die native species are not conspicuous enough to 
identify the native plant association that could otcxtpy die site or die stand would be typed as such. 
Dyrumui: Bramtaintrmuis a strongtvihi2cmat<ms,cool-seascii grass diat grows -5- 1 (15)mtaU(Crciujnstet 
al. 1977). bis a highfycoi£gttt£rve t sod-fomi£ig grass ifih a dense fibrous root and ihizome system. The extensive 



Dbti current in ofl ? Apr >oo}. Appendix D 20 



i *™ m * sysuinallowsittorapidly spread andmakes it able lo tolerate heavy gr*.=iig by livestock (Hansen etal 
1995). AJdwugh this grass grows best on ino istaliivial sites ,it does nottolerateprolcrngedflooditg (Hansen etal 

1995). & also has goad drouglixresistance .which allows K to persist in seiifrandregku(Cronqui£t etal. 1977). 
Flooding ctf infested riparian areas has bemused to restore native r$)arian or wetland specs* m degraded (de- 
watered) sites (Hansen etal 1995) $j\mitf ine mu is aJso fire-adapted and will vigorous^' sprout after lnostbums 
(Hansen etal. 1995) However ,th&cool*season grass is not tolerant of hot ,late-sprttg bums* which is durngis 
actve growingperiod (Hansen etal. 1995) Rusmaybe an effective controlineasure where nature vegetation is 
domiutedby mnt season grasses . 
Skrubr AiioaatMHS : 

CRtfik & Reasons GW (99-06- 17). IhisisanaturalizedtypefrccnEurope and Asia, wide ty planted for cover , 
pasture , and hay > andlus esc ape d into a variety cat habitats . 

Ce^unmt* Where native species are conspicuous enough to identify the native plant association that could occupy 
the sfte,the stand should be typed as such . Jnauii tneimti occurs widefydirou^outtheniidwestemandwesu:: 
U.S>,andpeihapstius association slmiH be broadened to rakide almost any stand dominated atoiost exclusively by 
Brcmits ownu 

&1MOT DllTHB^TTOff 

Range: Ihistype occrcs wide^r throughout the nonhem Great Plaits and in relatively me sic sites ti Utah and 
Utaiming,andpeihapsmore widefyinthemidwestemU.S.and Canada as well as the western United States where 
Zh'O&tix DviTirulusescapediromrevegetatiQnandfQra^plaiUings 
N*tkiu US 



■Soi 

Au0»rs: D Faber-Langendoen,inod KA Schuh,MCS CcifiaVw* i Identifier CEGL005264 
References Cronquistet al 1977 > Hansenet al A995 

DISnCHLIS SPICATA INl^RMrntNTLY FLOODED HERBACEOUS ALLIANCE 

Saltgiass Intenuittenfly Flooded Heibaceous Alliance 

AlLIAVCS COSCXIT 

EiL'L-htniiieikt Grasslands in this western alliance occur tilowlandhabitatssuch as playas, swales and terraces 
alongwashes that are mtennittently flooded IheHooditgisusual^iherestiltQflu^itybcalcedthunderstoims 
which canflood one basin and leave the next dry. Ihe ur$*redictable nature of the flooding is the key envrcaro&ental 
factor separating this alliance from similar alliances withmive predictable flooding regimes Climate is semi-arid to 
arid Soil texture ranges from clay loam to sandy clay (Johnston 19$7 k Redmaml972) These soil* are deep, saline 
and alkaline They generally have anugmmeable layer and therefore are poorly bailed. When the soil is chy, the 
surf ace usually has sak ac cumulations . 

VefrtatiML' Vegetation included in this alliance oc curs in lowland sites throughout liuch of the semi-arid and arid 
western U.S. This is an inteimittently flooded grassland of playas and intermittent and ephemeral streams. Cover is 
sparse to dense and is domiutedby DuticJtfii &picata y otaxrayg ixnearfypwe stands. Stands have lugfrer diverse 
and cover during wet years andnear boundaries with other vegetation types Higjwr soil salruty favors DuttcWu 
spic ata over less saJt-tolerant species However .veiyhighsaliuty will dwaif the Dtincl&ii spicata andreduce 
cover. General!/, vegetation he igltt and cover, and species diversity tend to v^iyiivmefywih salinity (Vhgar 
196 7 »Ste natter 1PS9) Associated species niay be restricted by the level of salnay tithe soil. Ihose from higher 
soil salinity sites may include the Qtnikkoti PixcnKWajuinaBi&iativiihe fatbs Jkiiconva rubra lixglochin 
marimua.mft Sunedacakeottfotntu (= Snaedadepreua) Species from tower salinity sites include the graminoids 
Hordeimjt&anm, Pmccpwtm smitfvi fyorobotis ctirouies. CareiftitfohayWdJionti btdticw, and thef orbs 
Hehawhm spp and Asteraceae spp (Uhgar 1974) Fotb cover is general^ low Shrubs are rare, but may include 
scattered*€/T7p^A taneicen& and Satxcbarra vermxctdanti. 

Dyrurniff: Ihe tttennstent flooding regime conftnedwtfhlughevapcrationrate in these dry tftnates causes 
accumulations of sotable saJts tithe soil. Total vegeuticti cover (density andhe ight), species composJtam, and soil 
salinity depend on the amount and timing caf precipitation andfloodEng Cfrowth* inhibiting salt cancenffatx:. are 
dikted when the soil is saturated allowing the growth of less salt-tolerant species and mcare robust growth of 
Dishtfdu spic aia. As the saturated soils Ay, ihe sak concentrates until it precipitates on die soil surface (Doddand 
Coupland 1966 k Uhg*r 196$). Ihisosmotk stress of growing in afcaline andsabne soils is compensated by the 
accumulation of proline by some halophytic ^ty*$ JLubuXxng DuncJtSu spcaia This aids the plants 1 water uptake 
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byticreasiigthe :ii*mc potential of d\e plant (Stop* etal 19S6) Vegetatkrif cams zones at semi* saline sites, 
where species abundance a sixatifiedby salt tolerance (Swpe ettL 19$6,Ungar etal 1969) lnplayis T the soil 
saliniy at field capacity generally increase s fion* tl\e e dge to the c enter aHowmgf or several different vegeution 
stands tc co-occur (Uhgar 1967,1970,Ungaxetal 1969). Microtopogriphy can also affect vegetation structure . 
^JJhere soil accumulates to fonnhummotlcs, less stlt* andaluli-tolerantplants cm ocas' (Uhgu 1972, Johnson 
1987). 

Biz&cltiu ^rr<tf# is rhizouMtottSind is tolerant of moderate grazing and is roots resist uaujph £ 
Although relative ^u^)alauble , a can provide valuable iTitter forage for tarestock tf needed* if grazedheavily, 
BisticJUu jp;ratf\viUd#cbxu andmaybereplacedby less desirtble wann-season grasses such as tumble grass, 
^/tf<to#^(fttf pModafNJ (Costello 1944b). Weeds are general^ not a problem because few g?ow well mst kit 

soils. 

Ailiajcx Sottbcxe 
Aud«a> K SCHUL2,V/m Hmlifitt A 1332 

Reffl«wr) Baker 19S4a,Beatley 1976 t Efrodttrsoti 19S7 t Botii\19S5 > Copelai\d 1979,00^110 1944b, Crouch 
1P6U, Darnels 1911,Daubermire 1970, ftarikln and Dymess 1973, Graham 1937, friffihs 1902 p Hansen Ail 
199 1 , Hansen et al 1995 1 Henricksm 19 74 , Hyder « aL 19*5 , Johnstcail9S7, Jaws and Watford 1995, Kittelani 
Lederer 1993,KiteletaL 1994,Kl*ple and Costello I960, Osbom 1974,Ralstai 1969, Ramaley 1942, Redmann 
1972, Rogers 1953, Saul 19 74 , Shanks 1977, Su^e et aL 19S6, Soil Conservation Service 197S, Soil Conservation 
Servken-d,S*eanis-Roger&tc + 197S,Steinauer 1989, Tttiv and Jensen 19S2,Ungir IW.Ungar 196S,Ungir 
1970, Uhgar 19 72 ,lfagar 1974b, lfoe»* 1974c, Uhgar etal 1969, Vestal 1914, We aver and Albertson 1956 



DE TICKLE SHCATA HERBACEOUS VEGETATION" 
Saltgrass Herbaceous Vegetation 



ftmiT Co Jan? 
Environment These grasslands occur nithe semi*ariduidaridwesttmNonhAittencafrcinsoudtem 
Saskatchewan to Mexko.Elevatianranges from 1000-2300 in Stands are found n lowland habitats such as playas, 
swales and terraces tlong washes that are typic ally Ettexmittently flooded. The flooding is usutlty the result of 
highfr localized thunderstorms which can flood one basil and leave die next dry. However, ihis association may 
also occur in o&erfbodregjmts(teiigH>rtri^ seasonal^, and semipermanent^) Soil texture ranges from clay 
loam to sandy clay (Hnutal98 7) These soils are crftendeep,safcne andakali&e. They genertfyhave an 
irttpermeable layer and theref ore are poorfr drtiud. VA\en die soil is dry T dw surface usually lias salt accumulations* 
Salinity is licefrinare iix|KrtaiitdimfloodirigasanertvTorimeiitalfactcr + 

Vejttiticn; Vegetation included iithis association occurs n lowland site stivoughout much of the semi-aridand 
arid western U.S. This is in anennittentfy flooded grassland erf playas and irttennjttent and ephemeral streams* 
Cover is sparse to dense and is dominated by Duhcl&s spicaia^ot turn ig innearty pure stands. Stands have higher 
diversity and c over during wet years and ne ar boundaries w*h other vegetation types . Higher soil salinity favors 
Diihcltiu fvtfani less salt-tolerant species. However, very highsainity will dwaif die Diinchht qvdzml 
reduce cover. Generally,vegetation height and cover and species diversity tend to vaiy inverse^ wrtnalivay ceithe 
plains,buEmay ivrease on veiy saline sies(Brodierson 1937) Miiorcover of associate dgramrtoids may aiciode 
MiJifetibergiaaiperifofta Hyrdtimjubanan. Pmetfflnm smithxt $poro&oh# arcades, CartxJ&tfoba SUocham 
pabatrii, P/rrWJfrn^ttT&rt7irr,and Jiaaritf ^ Hekcnifiux spp md 

Asteraceae spp (&cni totter $*ln3y$tAs) y $fl!icoMnan£>* , a Trig&K}miiuaniiiRa y *xt&£i&eda$pp , may also be 
present Shrubs are rare, but scattered Ampltx catiesciw and SarccAx&u xeimct&miimxy^t *p&stx& Introduced 
species axe present ix seme stands and may mctad* Stymm repeyts, Lepidum latifdhiou. Lgputam ptifohaatm, 
Bazsiascopana(= Kochtaicopana) y and occasionally Tcmarhsgp 

DyrumUs: The titemuttent flooding regime contorted w<h the high evapc?ationrate in these dry climates causes 
accumulations of soUdi salts «\ die soil. Total vegetaticti cover (density andhtj£l), species composition, and soil 
saliniw depend on the amount and tinh^tf precaution andflooding* C&owth-iititibatjngsaltconcenQ'atttn* are 
dik&ed\^iend\e soilissaoiratedallo^Tingdu growth of less sal-tolerant species and mere robust growth of 
DUticMu spicasa. Astl\e saturated soils Ay, the s*k concentrates until it precipitates on die soil surf ace (Doddand 
Coupland 1966,lfegir 196$) Thisosmotk stress of groiTing in akabae andstltie soils is coirpensatedby die 
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accumuktion erf proline by some halophytic species including Duhcl&i spieatt*. Rus aids the plants' water uptake 
by rareasmgthe osmotic potential erf the plant (Shupe etal 19S6). Vegetatimfcems zones at some salau sites k 
where specks abundance is stratifiedby sal tolerance (9ajpe etal 19SJ5,Ungir etal. 1969) lhpky*s T the soil 
salinity at f if Id c aptt ity genmlfy increases fiom tl\r e Jg* to the center aOowingf or several deferent vegetation 
stands to co-occur (Uhgar 1967 k 1970 *Ungar etal 1969). Microtopogr*pliycin also affect vegetation structure 
\Uun soil accumulates to tamhuDXDDdcf v kfs salt* and alali-toleranipknts can occur (Uhgar 1972, Johnston 
1987). 

Eb:otherson(1937) studied species it a saline meadow adjacent to the Great Safe Lake i\ Utah and found 5 
vegetatim zones aH wish DzJ&Wifcj jpiftz&rpresent The meadow sloped down and away flour the shore li\e fertile 
first 4 zcttes,ihen up for the last. SoilpH and soluble sikskve h followed the slope pattern wflhthe lowest zone (4) 
havi\g lower pH and salt ccetcen&ations and the highest cover erf XtoflcMjjpJc^ (99ft) atoajstexcMsivtfy The 
other higher salt zone s were codconinatedbyoth-: species . : h * s Siwdacakeoiifonnti. PixcmelhamitiaBiaHa 
SalicottEarr&'a Thghchttmarioma Ginn mahnma y ox EUochanz ptditstm Zone 5 was dominated by 
Iteochans pah arm andhadaddibcaulnttisture from a nearby seep The salts were concentrated in the hig^r 
elevatim zcttes because erf evaporation erf the sak- laden water that was leached from the lower lying aiets + 

The wann*season pass Dutickks spkatan rhizotnatous > tolerant of moderate grazing, and ats roots resist 
Gangling Alfrou^re ktrvety unpakubk.it ctnprov^ valuable wnterferagefcr livestock >rfneeded VAun 
grazed, DuticWs fpic&a general^ increases because of reduced competition from other less grazxig-tokram 
species U^ztdhttvihriDuficJitesspicata will dechne and may be repkeedby less desrabk warm-seascn grasses 
swhtsvjixtote&tsSyScivdtfxv&vbap&ricitkmti+ai Horvktrnjubantm (CosttUo 1944b, Jones and Watford 1995). 

Weds are generalfrnot a problem be cause few grow well i\ saline soils. However, severely disturbed sites are 
susceptibk to invasionby introduced species socl\*$ Brvmta tectorial Leptdum lafifoium, Lepidumperfckancm, 
and£^jratyjJc>^0itt(Fftr£dinandDyrness 1973). 
Svrufar AfioarfiMf : 

• Leynus cinereus* Drstichlis spicata Herbaceous Vegetation (CEGLOO 1431) 

• Pascopynmsmjdui-DistKhlisspjc»u Herbaceous Vegetatim(CEGL0015$0) 

• Sfcccobotoaroides * DistKhhs spicata Herbaceous Veg*tatim(CEGL0016S7) 

• DistichLs spicata MixedHerb Herbaceous Vegetation (CEGL001771) 

• Distichhsspicau-LepidiumperfoliatumHerbiceous VegeUuon(CEGL0Q1772) 

• Distxhhs spicata* (Scopus nevadensis) Herbaceous Vegetation(CEGL001773) 

• Eleochar»p*lustris * Distxhls spicata Herbaceous Vegetation(CEGL001S34) 

• DiAkhhs spicata* Hordeumjubatum* (Poa *rida>Iva annua) Herbaceous Vegetaticci(CEGL002031>*c\urenth r 
described onfrfromthe Great Plains. 

• Poh f garuanspp * Echinochloa spp * Dimdil^ ^ij:*!* PUyaltlte Herbaceoxis Ve^uticin<CEGL00}039) 

• Drstachhs spicata * (HGrdeumjabatum,Poa anda, Sparobota airoides) Herbaceous Vegetation ( CEGL002042>- 
nmniflydesmbtdonlyframthe Great Plains 

• Distichhs spicata* Schoenoplectusmariiuxas- Salic omia rubra Herbaceous Vegetation (CEGL002043>* 
cunentfy described onlyffomthe Great Plans 

• Distichhs spicata * Hordeumjtibatum* Pucciwlhanuttalliaiu * Suaeda calceolrfonnis Herbaceous Vegeuticei 
(CEGL002273>*cuixentlv described onh^fromthe Great Plains 

• Distichhs spxau* Martina vpp Herbaceous Vegetation (CEGL002275)--airer£]y descried n^fiin the Great 
Pkits. 

• Distichlis spicata - Hordeuurjubatom* Puc cite Ilk nuttalliana * Planugomariima Herbaceous Vegetation 
(CEGL002551>*cuixentty described onfrfromthe Great Plains. 

GRiric&Rtwns G5 (96*02*01) 

CttftAents: Thttgraminoid association is characteristkalfy dominated by ZtoifrTitoj/Vfttfo* Closely rekted 
communities include Pascopynsn smi&m- Dune Jibs spicata Herbaceous Vegetation(CEGL001SS0),$vratafrtf 
abvidei - DuncHti spicata Herbaceous Vegetation (CEGL0Q16S7)* *nd several others 

ELKtigJT Drf THB9H05 

Rwige: This grassland association occurs it low »re«s a\semi>arid and arid western North America from soutfum 

Saskatchewan to Mexxo 

Nations CAMX'US 

Stat«/Ftc\»u« AZ:S3 > CA:S3 ( CO:S3 i n>:S4,MT;S4,NM:S4,NV:S?,OR:S4 > SK:S*,UT:S3S5 > WA:Sl?, 

WY:S3 
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Aufl*rs KA Schuls,WCS C«i£tac :2 Identifier: CEGL001770 

Krffrmces Baker 1984a, Beatley 1976,BourgermandQtgelcingl994,IfrofeersGn 1987, Bunm 19S5,Costello 
lP44b,GroMd\196H,D«ufl5l911,D*x^OTnJr* 1970,DcnMarri Copland 1966, Driscolletal 1984, RarfcUn and 
Dymess 1973, Graham 1937, Hansen etal 199 1, Hansen etak 1995, Ifyder etal 1966 ,Jcfonstan 1987, Jones and 
Walfonl 1995,KitelandLederer 1993,Eittelet al 1994, Kite 1 etal. 1999a,Kl5>ple and Costello 1960,Mddavm 
rt al. 2000* , Osbcm 1974 , Ralston 1969 .Ramify 19*2 , Rogers 1953 1 Sawyer and Keeler-Wbtf 1995, Shanks 1977, 
Shupeetal 1986, Soil Conseivtuon Service 1978. Steams-Roger lac . 1978, T\% and Jensen 1982, Uhgar 1967, 
Uh^lPo^U^ar 1970, Ifagax etal. 1969,Vesttll914,Weaver and AJbertson 1956 

PUCaNELUA NUTTALLIANA INTERMITTENTLY FLOODED HERBACEOUS 
ALLIANCE 

Nuttall's Alkali Grass Intemiittenfly Fboded Heibaceous Alliance 

AlLIAVCZ COSCXIT 

Envixcmnfnt Plant associations withix this alliance are found in s*lnxe flats at lower to moderate elevttioramthe 
we stem United States. This alliance istaownfrcmsaltflatsina large ,luglvel*v*uon(290Qui)paik in fee Colorado 
Fnil j' MbUiiii ,n>il|ni Hi1] In hi [1 TOO in) inlTi i tda mil "milli DiT nil TSpical^ f the clinate b cool, fee 
grovTaigs*»ioni3\ort.l&\gtt(1974)rtparcs^tfluprec^iuti(miiiflxe Colorado location is about 27 cm annual^, 
wife 7554 occurring duringfee growiig season. Topography is general!/ flat wife poor drainage Soilinoisture b 
augmented in some areas by groundwater. There is a smaUmiaotc^ograpty of lnxtnocks which affects fee water 
re htions and feeref ore species composition. The soils are moist, saline and alkaline, derive dfrcm calcareous shales. 
The rail- andgrounfeTater-satiiratedsoilsusualfr diy outdunngthe growing season* Communities fonn a mg just 
above the succulent plant associations associated with p lavas, salt flats, and safoe lakes. They exist n stint soils 
Outrange from L2 to 4 Iftsotoble saks(Uhgar 1970,&ofeers«andField 1987). The pH levels are common^ 
very altaliw ,xip to 8 J (Brofeerson and Re Id 1987). 

\>?tt*£itn: Pf^ciy&Biaiuint&taiadaaxaMts&yA granmoid stratum w*h up to 65% cover DurkhJu ipicata<E 
i^&ffflijrjtaAortftencodomiiatefee graniinoid layer. The fob layer is relative^ sparse ,typicafycnh r 30&.ft 
can be composed of $akc&7ititriibra<x 7ftgtechtttmariima(JJT\&i 1974). PisccoieJhattatt^ltana can also occur as 
an understory plant for C7tr^jc0iamflraa&rdta (YotngetaL 1986). 

DyiujTUjt Plant c oimrrautie s iTihix feis alliance tarn a dutnet pattern, a ting 1 , according to soilpH and salinity 
concentrations. Efrod^erscii and Field (1987) state that stint concentrations decrease asplantsmove downslope. 
They attribute ihis decrease to two factors. First, water will drasifrom fee high to lowpoitt, and fee increased 
nioBture in fee soil will increase the leachttg effect on salts. Second, as soil fries, incisure together with its 
dissohred salts is drawnfromfee deeper soils. Asa result erf dus*wiclung action, 1 water evaporating from the soil 
surface leaves ivreasedccncentrationsof disso&ed sak n\ fee upper hcrizon(Waisel 1972 as cied ei Brofeerson 
1974). Consequent^, saliiily increases akmgfee ridge and decreases iifee depression PifccDselhaiuittaBi&iatm 
tolerate fee very tlctlne (pH 8 5) soils feat are found above the high water made from fee Wermitent flooding. The 
highe st pH leve Is are not found at fee bottom of fee ring,but along fee r in, with an average pH level of 8.7 
(Brtrtherson and Field 1987) 

Alliance Sovbcxe 
Autiicrs D CULVER, West IdfuMu* A 1335 

References Brofeerson and Field 1987, Gonquist etal 1977,Reidetal. 1994,Ungaj 1970,tfogar 1972,Ungar 
1974c, YowgetaL 1986 

tVt CISHUJAmnTAIilAKAHERBAC'EOlS VEGETATION 

Nuttall's Alkali Grass Herbaceous Vegetation 

Etimr Co vera t 
Saammuyi Th» wetland association is described frcm a higjt-elevatim (2900 m)paik 11 central Colorado andix 
soufeiTe stem and centralMontaiu, but lice to occurs elsewhere across fee western mdmAum Great Plaits and fee 
western U.S. and Canada While fee decninant species occttrs over a broad geographic range, it has quite specrfic 
lubxat needs requringmoijt soils of Eitermediate salinity 11 seasonal^ wet meadow habitats. Site topography is 
g*neralfy flat wife poor cfcamage.In Scudx Park > Colorado, dure is often a smallinicrotopography of lutuimocks 
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whidi affects the trater relations and dierefcre specie* composition Th* soils are moist >saliw *nda&alrie k derived 
fEum calcareous shales* Hie snow&ain- and groundwater*saturated soils usualfr dry outduringihe grooving nun. 
Ccmmmitiesfcimamgjttst above the succulentplantassociaucra associated withplayas,saltflats and saline 
lakes, crniay occur is patches along intermittent drainages. They exist fii saline soifc that range from 7-1% total 
salts. The pH levels are caxmonlyvtiy alkaline. Ihe wetland vegetations characterized by d\e domaiance of 
PrxcttvWajirgtaUlawa'aMh* graniinoid layer Duncitiu $p;ca?am ttrdetmjiibabmimy tod&msxktt Bsome 
stands. The forb layers relatively sparse and b often composed of Saiicorwxa rubra or Trigiochbtmaiitma- 
Diagnostic of thishtibaceous wetland association is dw dominance of AcanfflundUfioH 
OKiiL 1 : C-. Rtisoni: G3 ? (97*11-14) Hustype occurs over a teoad geographic range^bttthas quite sptcifichab&tf 
needs. The assocutionrecprres moist soils of intermediate salinity inmsonafywetmeadowhabKats cat South Park, 
Colorado (Ungar 1974c). Copper etai( 1999) suggest da* typt Bcprite caxmonnthe state caf Colorado, occurring 
in a diverssy erf habitats Occurences are primarifysmattJuOTever»andcaftenittpactedby livestock grazing in that 
state (Sanderson persconm 1997). Stands of dusassociationhavebeennotedby researchers tithe eastern 
(Nebraska)ai\dnorihentplansregionsto Saskatchewan and through the intennounusxregiontoUtahand 
California (Ungar 1974c) Saline wetlands which support ih# assttiationhavebemEX£>actedby\?ater diversion* 
lirostcKkgrazi^,andla^conrasica\ttiuar^places Saline wetland associations of ihe Great Plains are 
considered especially vulnerable to habiatfraguienution and loss (Gersfr and Steinauer 1991). 

&82EUT Dlf THB9H05 

Rmje: This association occurs cm moist soils of intennediate salinity Et seasonally wet meadow habitats of South 

Parte , Colorado (Ungar 1974c) Possible stands of this associationhrabeennotedby researchers in the eastern 

(Hebraska)andnorthernplan£regionsto Saskatchewan and through the aiteonounusiregiontoUtahand 

California (Uhgaj 1974c). 

Nations: CA'US 

Sfettt/Ptcvintts: C0;S1? > MT:S?»NV?,SD?,SK?,UT? 

E: zxizpt SoVFCXf 
Aufrtrs: D San\WCS tcnfidmie 2 Hmttfiir CEGL001799 

References Bourg*ron and Ehgekatg 1994, Cooper etal 1999, Dodd and Coupland 1966,DnscolletaI 1PS4, 
GersfcandSteinauer 1991, Ungar 1970, Uhgar 1972.Uhgar 1974c .Yowigetal 19S6 

HORDEUM JUBATUM TEMPORARILY FLOODED HERBACEOUS ALLIANCE 

Foxtail Barley Temp)rarily Flooded Heibaceous Alliance 

AltlAJTCX COSCXIT 

Envixenrntnt Stands included in dus alliance have beenrepcrtedfrcm lowlands across thtnerthem Great Plains* 
in intermounuzipaiks in Colorado andnonheastemUtah The cfcoiate is semtarid continental wfihineanarraal 
precipitation of 25-4$ an Elevation generally ranges frcm 750- 1600 m, and up to 2600 mm South Park, Colorado. 

The topograjftyisflatandthe soils are often brief^' flooded or saturated indie spring (Redmann 1972). It is also 
found iithe drawdown zone of ponds withmoderately$*lin*tTater (Hansen etaL 1995) Soils are clay loam to clay 
and poor to veiy poorly draited> SoiisalMy B sone what variable Wilson (1967) found Hordeimjitbassx grew 
best aincavsaHne soils ii laboratory conditions Endiefieldwiti\coripet£ion,this grass grew best inmoderately 
saline conditions $jp to 07% salnity)> The soil surface maybe covered wflh white sak ousts wthmoderatefy to 
strongly saline soils (Barnes 197$* Wilson 1967 > Ungar 1969>Hansenet al 1995) Adjacent wetter sites are often 
open water y while suxrcundEnguplands canb* doninatedby a variety of grasslands or shrublands. 
Wfrtatieaji: Grasslands included i\ this alliance are found in lowland sies inthe northern and western Great Plans. 

71l^ vegetation is a sparse to dense layer of shot andmediitm-tallgraminoidsdomiutedby die coolseason* short* 
lived >perennialbunchgrass ffardetmjiibabm ft often occurs nnearlypure stands Ungar (1969) described one 
stand that was dominated by Hor&imjubanm in the spring and early stumer, then became doninatedby Ac? 
rt?9tftiiitine late summer Toulv«getatioi\covFrisustul^hi0i t butcanran^frcin2OStoneai^ 100% (Barnes 

197$ , Hansen etal 1995). Shrubs are often absent andforbs are [resent, but not usually abundant. £^>ecaes diversHy 
istypicafylow. Other species inctade Chenapodtim spp ^DisBcJUu spicaia Ste&cimrusgp >Jfymui r?-acificat&& 
Aa&vuia Pascopynm mitftn. PoaaridcK Poaampwi&a PixcnieWatn&aiUafia XMwj ciispw, SaUc&Jsa 
n&iti+md ScJvempUcQss mammm f= Scrrptts pahkfa&w). 

ftymmus: Hctxfer&ijubatitm is accsrmon.slioit'lA'edpioneer species of meskprainelubftatswlurepennantiu 
grass cover has be en desuoyed (Dodd and Coupland 1966). ft may represent a serai stage that will be taken over by 
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mere permanent grasses (K*i\s*n *t *1 1995). ft is moderate tystk-tokrant and cm densely colonize areas disturbed 
by floodrigalca^&amages, around pltyas tnd niore permanent ponds Iterdei&ijidx&ian is moderate lytolerutt of 

salinity. Often <mplayas,these grasslands ottxxpy a son* crfimeimfcbate saliniy between halophyt* vegetation 
dcamutedby Duncltiu tpicaut PuecmetkawtRtfkana+vx $ctiiconnaii&ra,*x\&TtfB\*st\£\? >m& 1 prtrie 
vegeutkndcaninatedby ?ftfc$nr7£u imtha Poaspp cr Jivmraspp* Total vegetttm cover (density md he rgjit), 
species congKtslionindsoilsahnity depend cii the tmoxutt tnd timing of precipitt*mtitdfloQdi*g Growth- 
&tiu& Xing safe concentration* are diluted when the soil is saturated, allowing the growth erf less salt-tolerant spec its 
tnd mere robust growth (Ungar 1967). 

AlLIATCX SOTTFCXT 

Au0mts: K SCHULZ.West tttntifor A 135S 

R«fa-ou«i- B*ker 1934a, Bunts tnd Tieszen 197S,Bunin IPS5,Dodd and Caupknd 1966,Ftber-Ltng*ndoenet 

al 1996, Hmsenetal 19S$b,Hansenetal 1991,H*nsenetal 1995, Redmann 1972, Re;d 1974, Ungir 1967, 

UhgtretaL 1969, Vestal 1914 



HORSEtiM JUBATUM HERBACE013 VEGETATION 
Foxtail B trie y Herbateotis Vegetation 



ftnmT Co ice: i 
Envrrtttment This associttionhasbeenrepoitedfrornlowltnds across tiw uortlum Cfre at Plans >iii£ermountain 
parks in Colorado indnonheastem Utah* The climte issem>indcontjneiiuliTiihmeu\uimul|recf)Kttion(tf 25- 
4$ an E&vtnca\g*nmlfrru\gesfjoin75l)-1600m,andupto 2600 tn in South Paric , Colorado Stands tre located 
in lowlands with moderate^ to strongly nlku soils (Barnes and Tieszen 197S) The topography is flat, and the soils 
tre oftenflooded or saturated in the spmg (Redmann 1972). Hordeimjubanm is often found domnatng disturbed 
areas such as roadsides tnd over-grazedbottomland 

Vtfrtittm: The typically dense vegetation is demmatedby shot andmedum-tallgrarninoids with a total 
vegetation cover of nearV 100% ,but may occur in sparser stands (25*30% cover) (Barnes and Tieszen 1978, Vcn 
Loh2000). Shrubs are usually absent I&rdeianjiibarrm dominates the community. Other ccaumcvi species inhis 
communis tre Fhixus trtxtycai&u, Dutkhtis tpicata Paicopynm smtdvi Poaahda Poaccmpre&M foane\ 
crisps djnbrosiatcmettaia^w&MxheUateprvta-lxia ccaxmatinsome stands inc&ding 

Ba&siascqparia(= KbchiaKoparia), Sancton rtrwrnt^and Lepuftian larifch/m. 

Dyrumifs: Toulvegetttion cover (density tndheigfttXspecit? ccm^s:tim\,u^soU£alimty depend on the 
amount and timng of precaution andflooding- Grcmft-iihibirrng salt concentrations ue diluted when the soil is 
saturated* allowing the pmrfli of less sat-toter ant specres tnd more robust gornhflfagg 1967) Hnxkimjiibatiaa 
will replace Duticfifu jpfrara it those ccoiciurutieswhenheavi^ grazed (Jones tnd Walford 1995). 

Ssrulax AfSoaatiMv: 

• Distrchhs spHtta- Hordeurnjubatmu- PutciielfcamttuUiuw ■ Suae da calceoftforittis Herbaceous Vegetaticei 
(CEGL002273) 

• Pascopyrum smithii - HordeumjubatumHerbaceous Vegetttion(CEGL0015$2) 

• Distkhli&spkttt* Hordeuurjubatum- Poaarida ,Iva annua) Herbaceous Vegetation (CEGL002031) 

• Disochte spicata * (Hordeuni jibatuai,Poa anda, Jfcorobolus airoides) Herbaceous Vegetation (CEGL002042) 

• Disochlis spicata - Hordeumjubatum* Pucciwlhanuttalliaiia * Pltnugomtriimt Herbaceous Vegetation 
(CEGL002551) 

• Schoenoplectusrobustus* Juncusgeraidu- Hordeumjubatum- Alriplexpatula Herbaceous Vegetation 
(CEGL006234) 

&Ruilc&Rt*J«ns: G4 (96-02-01) 

Comments; This type rspocrfr defined. This abstract is based en two descriptions of Hyrdetrnjubaam-da^kikiid 
sunds iduda are assumed to be exau^lescrf Aicomnfy. H^ese stands may be variants oi DutkhJu spicata- 
I&rdeimjiibarrm - PixcineUiawtttani&ki- Sttaedactfceobfcmu Herbaceous Ve^tation(CEGL002273)and 
Pa&capyrtm swtihn - f&rdeianjtiba&m Herbaceous Vegetation (CEGL0015S2) Hwrelttiond^>betiTeen 
Hzrde i an jubarrm Herbaceous Vegetation (CEGL00179&) and these types » mclear. BothcooammiiKsusiialfy 
t<mjxa\}fordeitmji£>aftm tn&Duncftfu ipuatatx Pcacop\Tiau jxv^tninvtryrigtmoui'as The presence erf 
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PtxawtteawgroBiMiaax Suaedacakeo2(formumkybt distinguishingf actors They appear to be more 
characteristic of stager saline areas while Horde/ Bssjitba&ini can dominate on less saline sites (Redmarm 1972). 
Classification problems inay arise onMennediate sites when /fcvtfrianjV&ttim is the dominant species and 
Diznchlu sptcata Pa&cop^vim smithii ?txcnieUkt*titfiaikm)a i tx& $iiae<ki cakeotycnmu are [resent inmoredian 
miicr amotnts* 

Hmf* Ihis foxtail barley comnsmity type i* fomidmdieiionhem and cen&al Great Plams tf the United SUtes 

and Caiuda,rangttgfren Colorado to Saskatchewan it is ako describedfrom Utah andmay occur ekewhere tithe 

interior West . 

Nations CAUS 

ttittf/FrcvMt* CO:S3\MT:S4,ND:S?,SD?,SK:S*,UT:S* 



Soi 

Aialwn: J Drake,mod K Sctah,WCS Cttrftttnct 3 Idotfifcar CEGL00179S 

JLtfrrautv Baker 19S4a, Barnes andTiesMil978,Bourg*ronandE\geIking 1994, Banm 19S5,DriscoIlet al 
19S4, Hansen etal 1991, Hansen etaL 1995, Jones and Waif crd 1995. Retaam 1972,Reid 1974, Uhgar 1967, 
V«mi914,VanLQh2000 

PASCOPYRUM SMITHn TEMPORARILY FLOODED HERBACEOUS ALLIANCE 

Western Wheatgrass Temporarily Flooded Heibaceous Alliance 

ALLIAVCS i- =: f it: t 
Emixcnmtnt This northwestern Great Plans alliance occurs at low to moderate elevatku,frGin about 760 mto 
over 1100 m. Climate » temperate continental, semi*axid to suttamid. Precipitation often occurs duritgthe winter 
ai\d spring as snow or ran, and durng the suomer asdumderstctms. Stands are found in p lavas and on stream 
temces that are uiiiporarilyfloodedforpartof the growing season. Sies are flat to gentfy sloping m any aspect 
Substrates are moderate V s*lra,oftmpoorVdr*zttd,rangiiginsoilttxnn'efxcmclay a 

and sandy loain with a clay subsoil (Hanson and Whimm 193$, Johnston 19S7, Jones and Watford 1995) In 
\Woniingp lavas, stands are found on clay and clay loam soils (Jones and Watford 1995). Ihplayas,th& clay or clay 
bun subsoil msptdes ctfiirauonandaljD'.Tsfci mesk mo:5ture regimes. Johnston (19S7) repeats a&almepHs 
rangJagfrom7»2-S3,andacidpH*srangiigfran5.S-6J,buthii soaxefcrdiisinfoimataai is unclear Mich of die 
ground is bare (to 75% in some stands). 

Adjacent vegetation is uplandmid- or shortgrass prtrie tftendceniiiatedby Scinzacfymau jcoparu&v. 
HeiperoittpacamaMK Sot xehua gracilis or Pcucc^inm svti&m 

Wrtnticn Grassland* ridus alliance » found along sttennitteitt and ephemeral streams andplayas tithe 
northern Great Plaits Stands are deminatedby sparse to dense cover ca* grainito)ds,upto lmtalLalthougjiinostof 
ti\t vegetation is 0.6 in taller shorter. Hie depth to the clay layer affects the height and amount of vegetation, ie*, 
the deeper the clay layer the denser the vegetation (Hirsch 1935). Hie herbaceous layer isckoimatedorcodccninated 
by Facapynm smOm w AAs&Mu spicata Ifordeionjr&antm, Eleochxru osiini or Fleocharu pahutris 
often co dominating. Other ccmnon graminoids inclide BoateJona gracHu, Jttncta bc&tkw. Koelertantacranthct 
HesperosBpacomaXa (= 5tipacomaIa) t WB&CtwwxAjrnBa£a(= Canxeleocbam) Fbrtw that may be present 

include Aaonntxt HebawJuts penotom, PkmtagQpatagorBcayWdAstextttkt spp. Woody plants are rare. Some 
stands may have scattered woody species such as the dwarf-shnibs GiiterreziasarothrQe<Xj4rtemuiafiigida*{x1fat 
sfatosAiftmutac&iaQrtymphoricarpoi occidnxcdu Hie temporary floodiigregine combiwd will high 
evaporation rates in these diy climates causes accumulaticrts of sokble sals indie soil Total vegetation cover 
(density and height), species congestion, and soil stliuy depend on the amount andtming of precipitation and 
flooding hipkyas,growtfr-iftJ3itiigsa]t concentrations are dik&ed when the soil is satiated allowing die growth 
of less sal* tolerant species such as Pcacopyrtm smi^m. As^b saturated soikdiy, die salt concentrates until it 
precipiatesonthe soil surface (Dodd and Coup land 1966). Vegetatimfcrms zones at some salne sites, where 
species abundances are strati*** d by salt tolerance, hi playas, die soil saliijy at field capacity generally itcreases 
ffemthe edge to die center allowsigf or several dtfferent vegetation stands to co-occur (Ungar 1967,1969,1970). 
Akowlhina vegetation type more mesic or salt-tolerant species such SUocham acictdans. Sieocharti pahatris, 
Jioicia datoiij,and^cfvcfjnuspp. will be mare common at lower topographic kvek where floodug is more 
frequent^dundie dy*mesic species such as Pascpp^rim mithix. 
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Pa&eop\ns*t ^itfriisrhrzomuousind is tolerant ctf moderate grazing* If severed over-grazed, 
Pa&cop±nm juitfto? mil dec line andmay be replaced by less deskable wann-season grasses and exotic species such 
is Poapratettm. 

Byiurmt The teutxraxyfloodingregiitte cambirudmd\hi^eviporatxinrttes n\ these dry climate s causes 
accumulations of soUhh salts a\ the soil. Totalvegetatim cover (density andheigfrt), species ccujposit3cn,ind soil 
stliniy depend on the unouittar^ timing ctf precipitation andflooding In pl*yis,^owth* inhibiting salt 
concentrations are diluted irhen the soil is saturated aDowng the growth of less salt-tolerant species such as 
Pa&copyiim smitfsi As the saturated soils cfey, the safe cancentrttes until tt precipitates on the soil surf ace (Dodd 
and Coupland 196d). Vegetaticeifcnns zones at some sitae sites, where species abundance is stratified by salt 
tolerance Inphyas,the soil sali^ atfttH capacity generally itcreasesfrcin the edge to the center allowing for 
several different vegetaticti stands to co-occur (Ungar 1967, 1969, 1970). Also withix t vegetation type more me sic 
:i >X*xo)*iuK£ptcu$sxichSUoc}s&isa:icid&ru. Jlnxften pattatru, Jtoxtx ba2hcr^ y mdAhpectsTia spp will 

be more common at lower topographic levels irhere flooding is more frequent t than the dry*mesic species such is 
Pascopy?im smiitvi Fmctfflnm smiffm isihizomatotts and is tolerant of moderate grazing If severefy over-grazed, 
Pascoppim smttfsi mil decline and may be replacedby less desrable wannseason grasses tnd exotic species such 
as Poapratettm. 

Ailiajcx Sotrecxr 
AudMrs: MCS,M0D MS REID/K SC, West Identifier A 1354 

Jbfirenies BLM 1979b, Brflton 1979, CabaBo Rojo Mne Apphcationnd , GuVer et il 1996 , Diamond IQQ 3, 
Dodd andCcupland 1966, Faber-LangendoenetaL 1996, Hans«andWhinnm L*3S,HaiittrAVhJte Consultants 
nd,Hircchl985 > Hoaglandl99Sa > Ho!pp 1977, Johnston 19S7, tones and Walford 1995, Medicne Bow Mine 
App lie auonnd , Mine Reclamation Consultants 1977, NVS Cc&porationnd ,Stoecker-Kean£tterer Consultants 
nd(a),Stoed(er-Keinaaierer Consultants nd(c),Uhgar 19tf7,Ungu 1970, Western Resources Development 
Corporation nd* (b). Western Resources Development Cceporationn-d* (c) 



PAKICU7.IVnCAT1A(- (TASCOrYRW^SViXTHm HERBACEOl^ VE€STATION 
Switchgrass - (Western Wheatgrass)Heibaceous Vegetation 

Elxkut Co JCH3T 
Envtreitrrxfrt Swichgrass is a common coi£|>c*tentof many wetlands andmesic s&s , but becomes dominant sx 
wetter parts of drainages and wetlandbasns(VonLohetal 1999). 

Ve^etaticti: In Badlands National Paric, South Dakota, the swichgrass grassland type provides dense ground cover, 
(ypi :all /'jrVn^n 50*30% . P^ssaou vtrganm is the dunkumt species inmoremesk nets Pmcapxnm smttfmis 
mm abundant on elevated sKes within the fraaugesandbasw,and&teor/9Ti>flir K^n is die dominant 
species along the upper lnargn of the type Vdure this type » found ndraxuges,the distribution often becomes 
■patd^ 1 and CtfaincnUfa toJi^pfr&ireplaces SchtzacfaTitm Kcpamm cm the uppertype margin. Cceuuonfy 
associated species iulude Gfytyrrhizateptdottt ^mpfaooichim ejicaides (= Aster tfTCcTKfrj), and occasionally 
PoptiUii deltauki 

GRaric&Ktiittu G2Q (96*02-01), 

Cttuunft: Ihe concept of this type is stillunder review, as well as is alliance placement. Ihere is no 
documentation for this type at the Montana Natural Heritage Program (S V. Cooperpers tanmi)P<Mrum xtrgabm 
does occur si southern li&t&anatbuta: seems wdikeVthatfl would ever be acommmJy dominant over any 
Appreciable area In addiion, this type cutrentfr is defined to include stands from Badlands National Paiic, but there 
is minimal similarity between these and observed stands fiv Montana This type may not be valid. Ihe other 
candidate alliance tsthe P&uctan xirgatrm Temporarily Flooded Herbaceous Alliance (A1343), which is aDTentty 
reported only from the southern United States 

Range: This moist stritchgrass type occurs ii the northern Great Plans of the United States. It has be en reported 
from eastern Wyoming, eastern fcfouna and western South Dakota,but its range itnotweUunderstood 
Nations US 
Strtei/Frcivut* MT:S2Q,SD ST 

ElllfXf T SO V SCEX 

Auflms PLesicaandD Faber-Langendoen,WCS Ccnfi-ltiue I Identifier CEGL0014S4 
Rtfcresues Bour^ronandEhgefejng lPP4 t Driscolletal 19S4 t MTHHPn.d ,Voi\Lohetal 1999 
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PASCOFYRlMSMmm DETICHLESPICATA HERBACEOUS \^E(SrATION 
Western Wheatgrass - Sabgrass Herbaceous Vegetation 



&naiT Co jceit 
Hmixcnmcrt This cormaauty is founds depressions indon stream umces, including ephemeral siieams 
Stands c emu *\ moderate fy salne silt loam and sandy loam soil* a s cane times wsh a c lay subsoil (Hansen and 
\y\S3nu\1933,Wautonl937,SleiuiurindPolfmejtr :000) Hrsch(19S5)foundto clay layertobe 0-25cm 
be to? to suface The soils are wet for part of to year and may flood periodic ally. 

Vffrttfawi: The vegetations domiiatedbygraminoids,\vhithmaybe as tall as lin,buttypk ally are lesstonO.6 
m. The depth to to clay layer affects to height and amount of vegetaticoi,and to deeper to clay layer is buried, 
the taller to vegetation (Hirschl9$5) Ihe dcminants are Paicop^rtm miOmvxviBiiticl&ssptiattL Other 
common graminoids iulude JOdrJcua grariks, KbeUriamacraniha, Hespei'OiGpa cantata (= Stipacomata), 
H&deimjt&atim+xftACartxthsiiualkti- Cartxtlecchaiis) Fbxbstotmaybe present are fraarmna Hetean&uis 
pehckou, Pl&itagopataganica Gf^?TKJajfl7 H otfr(v, and members of to Asteraceae (mcloding Symplpotrichan 
fiikabm {= Aster ftfcaauJ). Woody ^Uxiis *xt x*xt EnVfyomttg,some stands may have ri'-'.A7temiziafiigtda 
ax Artemisia canassp catsa In Nebraska stands may have scattered ?<^im deltotiies There, alkaline indicators, 
such as MtJiIe7i^&aa3perifoham& tyorob&ss affaides t u&y also be present Exotic species ,prmcapal^ f ^/npl^ 
micrantha f=Aniptex teterosperma) *xv\ Cirsiian ^i?ti*, are tibiquitousandmay contribute substantial cover ei 
many stands (Steaxautr and Rolfsmeier 2000). 
Similar An«<i*ticn5 

• Pastopyrum smshii * HfcBfcinn jubatum Heibaceous Vegetation (CE&L0015£2)*-is found further east, how ever, 
the florist* and envronmental differences between these ccmnunities appear to be slight >Fbrtor review has to 
be ccuapbtedto determine if dure are enough differences to maMaivto separate comrunJbes. 

• Disuchhs spkata * (Hbrdeuni jubatum, Poa anda, 2fcorobok*s airoides) Heibaceous Vegetation(CEGL002042) 

• %Mxoboto aroides Northern Plans Herbaceous Vegetation (CEGL002274) 

•Z-R-uil: & Reasons 04(96-02-01) Ihe G4 rank is based on a large geographic range and rator general 
envixnnenul requirements. In light of to ubiquly otfexotx plants zitostype and to large proportion erf stands it 
Nebraska (and perhaps elsewhere) tot have beenheavily disuxbedby livestock (Steauuer and Rolfsmeier 2000), 
the rarfe probably shouldbe reviewed 

Cttnmcnfr: This type is scinewhat complex, with ?o?fc$n?7Au jmjtfmmor* inpcotantinless saline/alkaline areas, 
and DuncWu jptfttfa and other alcalne indicators present iimore aleabne areas As such this type tends to tore 
similarities to Dunchtu spicata- (Hxxletmjtibaoim. Pcaahda SpcnvbdZtx ahvidei) Heibaceous Vegetation 
(CEGL002042),which,inNebraska, is called western alkalnu meadows' (Steinawr and Rolfsmeier 2000) 

bnCUT Dtf TBXB9H05 

Range: This western wheatgrass saline prane type is found in to northern Great Plains of to United States, 

extending frcm perhaps Unttana south to Nebraska 

Natwro US 

Statu /Ftcwuti MT\ND:S\NE:S3.SD S?,WY\S3S4 



Soi 

AiaJurf: J- Drake , mod. D Faber-Langendoen,WCS CwHitoue 2 IdtnEc&a CEGLOOliSO 
References Bourgeron and Ehge&axg 199*,Driscolletal 1934, Hanson and Whitman 193S,Hanwr- 1 JAte 
DmsulM*snd,Hirsch 1935, Johnstcci 1987, Jones 1992b,NVS Ccnporatiimn.d-,Steittuer and Rolfsmeier 2000, 
Stoecker*Keammerer Consultants nd(a), Stoecker-Keaminerer Ccrau)antsnd.(c), Western Resources 
Development Coiporatimnd (b). Western Resources Development Cwporauo^nd(c) 

FASeOfVKVMSMITHn*ELEOCHAJUS$» HERBACEOUS VEGETATION 
Western Wheatgrass * Spikerosh species Herbaceous Vegetation 

&bhit Co nstT 
Swrurtary: ThB association itcludes stands of herbaceous vegetation growing in periodically imdated, small 
play as onto northern Great Plains. The sies supporting this association are cbsedbasins$>laya5)of <1 ha with 
fine*texturedsoilsthatiig>ede drainage, ccrtsequentytoplayas are floodedperiodicaDy. Ihe smaHbasins 
svq^>ortingtlusassociaticnluve standi\gwater during the wet seasons, 1 presumably nieaniigittainfy in to spraig 
and also after heavy mmriuu. /Omfgvui jm^Ad and SUothru spp .(SUccJtcoU aeicitkoii or Skoc}tcsii 
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pa£i^fmorboth)damitftt the vegetation, md££?rd?ian braefaaMhertSM. Jitncm bcdncus .mdJkpeaoya spp + 
often are present Stands of this type typical^ include two sows >resufcing from differences in the period c£ 
inundation Th* lowestpartctf d\e stand > which is inundated inost often andfartiu longest time * is dominated by 
Fleochatu orcidoru, andmay contain Jfordrifff brachyanfiienm* Jwxw bcdnaa .tiviAlopeatras orgurfu or 
Akpeciaw carohysama ,txsdh»x^ soil accounts for about 75% of the ground surface, the higher put of th* standi 
dcamuted by Pascopynm jmjtfiaandmaycctiuns^stantial amounts caf Carex<bttgtasiimiVtdpiaoctcflGra(= 
FestiicaoctqflGra). The ipiciei canmmnftE sunrondingvegetaticeiare absent frcm funds of this type, or 
contribute little cover, 

Yifitatiam: Ihistypt rakides lowhertaceousvegttttwngic-iTi^ginclosedbasins Pascc^nmi smtfmtivX 
SUochcBU acicukau generally dconiute , and the plants coninonnthe suaroundmg steppe generally are absent or 
tontrtoute very little cover. Stands caf this typ*typitafy include two zones, resultingfrom differences in th* period 
of rmdaban The following information is from wo stands surv*yedby Jones (1997): th* lowest put of ih* stand, 
i?hich is inundated most often andfor d\e longest time , is domiutedby Sleocrs&is acxct&ans andmay contain 
J&rdeim fmJpuAfruL Tttncui bc&tktu .wdMopeasiu aeqiiaJu cr jBopeamss carolntt&uts > and bare soil 
accounts for about 75% of the ground surface, th* higher part caf th* stand is domiutedby P^ft£7V7T0ir jintffrQ and 
may contain substantial amounts of CarexdougkuutnA VtSpiaociofiozvi (= Fesnxaoctqfhra) According to 
Thiknias ttd„(1995),£faF&ijmj>4&aoaii occurs ontheniargxtsof th* stands. 
Snrulir Aii«<i*ticiu 

• Pascopynsn snithii * HordeunijubatuinHeftaceous Vegetetion(CEGL0015£2)"Standsar* dominated or 
codominatedby Pmccpynm &mitha t \xa. SUoe)xtru aciaiknii is absent and Hcxrdermjubatim ts a major species 
Sub occur iiplayas where the stftsoilsccattainhiglier concentrations of sodium (Paris and Paris 1974, 
Bergman and Uncui 1976) Holpp <1P77> descrfeed vegetationfrom 10 playas in CanpbeU County j^Afyoning, 
that seems very smilar to th* playas ccntairoglhE association* His stands g*neralfy\*ere danautedby 
Pa&copyiim jmitisi and ccntaivd some wetland species (Jiovw ba*ticr& Altqxct jix cctrohytzcn-n^ \ .", utthey 
showed no consistency n species congtosgion and none ccntaiwd Sleochahs acictdatii. 
t-R-oil: [-. Rtarau Gl (9S*U-30). This association has been describedfrom a small area (ca + 250 square miles) 
innonheasttm^J^roiiing, mainly onthe dsride between the Belle Fourche River drainage and the Qt*yem* River 
drainage Th* range of the type may extend into eastern Montana and western South Dakota, butfunh*r mventcvy 
and classification wok ar* needed to cccrfnmtlus The area covered by stands of ihis association is estimated to b* 
<100 acres because the playas are each 2 acres or smaller, and less than 50 occur innonheasttm \Woniing where 
the association » best known Enough additional stands may exist inotherHorthem Great Plains states (eastern 
Montana andtheiTestemDal£otas)to increase th* *stimat*dareato 100- 1000 acres. Th*rar& has been changed 
fromG2G3to Gl to reflect the very limited known distributor th* sni*llnun£)er erf stands , and the small 
proportion cf stands that are undistmbed 

CttAJMnfr: Species contortion varies among stands of this type depending on du degree of inundation, but the 
degree of variation is unknown. More stand data niigju indie ate that this association and Pasccpyriou nvtifai - 
rfcrdeianjnbaftmHtibtttvtis Vegetation (CEGL0015S2) should be confined as it also occupies small playas. 

Rater jt Dit thbvuos 
Rmf* This associatsonhas btendescribedfixen a small area (ca. 350 bdjhr miles) innonheastemUVcming, 
mainly on th* divide between th* Bell* Fburche River drainage tndth* Cheyenne Ri^er drainage . Two stands 
apparently have been descrfced&om the area of the Montana - South Dakota border as well (Hansen and Hoffman 
19SS, Table A*f, stands 61 and 1 16 ),sugge sting d\at th* range of the t>pe may *xt*ndiuo*ast*m Montana and 
western South Dakota. 
Niticro US 



Soi 

Auflms: GP totts,WCS tonfideme 2 tfgntter CEGL0015S1 

Rvfcrmces BLM 1979b > Bergnan and Marcus 1976,BcurgercaA and Eng*king 1994, Caballo Rojo Miw 
Applicatioi\n-d +> Driscolletai 19S4. Hansen and Hof&nan 19S8. Hansen etaL 19S4,Ho^>p 1977 ( Jonts 1997 > Mme 
Reclamation Consultants 1977, Paris andPans 1974, Soil Conservation Service 19S6 , Thileniis et al 1995 1 Western 
Resources Devekfmenx Caporationnd (c) 
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PASCtRXUMSMmm* HeJU)EUMJU*ATlfl*HERBAt'EOV$ VEGETATION 
Western Wheatgrass * Foxtail Barley Herbaceous Vegetation 



& pair Co scxi t 
Emixannent Stands of this association occupy ten^aranly flooded sites ipliyas and *tod< ponds) w*h deep, 
poorly cramed, clayey T a&aline*sabr*e soils This type ocars on drawdown zones aroundreservors in eastern 
M^nuiu(S + Cocptr ( MTHHP,p«rf + coD3m 1998). 

Verttiticn Grasses contribute most of the cover ni this assocution T a;dwugl\f orbs and scattered shrubs niay be 
present. PojcopvMmi smitfsi or J/mri; lancechnss dominate , and Ify-deimjubaom cootrittes substantial cover 
Odur spec if * any be present but contrfaa* tele cover. Stands aiscitthcentralU^amigtoattams{attmd-topte\ 

gwcb&n i ion* the stnroundiig vegetation (Medicine Bow Mine ,no date) 

Skrubr Afiooatmts: 

- ^HEoboto aroides Northern Plans Herbaceous Vegetation (CEGL002274) 

• Pascopynm smidiii * Eleocharcs spp Herbaceous Vegetauon(CEGL001581) 

• HordeiniijubatumHeibaceous Vegetation(CEGL001798) 

t-R-oil: i\ Rtisttu: G4 (96*02-01) The CKrarik & based on a fairly troad geographic range 
CttfURtnt*: Stands apparently occupy soils w^hi^rsodiinc concentrations thin do stands of the similar 
Pascappim jnitfu - JifOftouspp.H^baceons Vegetation (CE&L0015Sl)(Bergmai\ and Marcos 1976), or 
playas where the surface dries and the water uble drops niore quickly (BLM 1974) This associationhas not been 
describe d we 11 FVrther analysis erf existing nfonnation and additional itventory iTiUbe helpful n\ detemmung the 
range erf variation ii stands of this type andhow this type differs from other vegetatuxi types erf temporarily flooded 
sites. 

Rmf* This wheatgrass saline prairie type is found m die northern Great Plans of die Uroted States and adjacent 

Canada > extending &m Colorado ncrth to Montana and possible Saskatchewan . 

Nations: LA US 

Strtei/ftttwcts: CO?*UT* ND:S*, NE* SK?,WY:S3? 



Soi 

Auflicrs WCS Ccnfrtaut 2 Itoiii&fT CEG^CC;5S2 

Refer meet BLM 19 79b Bergman and Marcus 1976,Bourg*iTOandEhg*lciiigl994,DriscoUetaL 1984, 
Medicine Bow Mtie Af^hcatiaxn d 

SPARTINA PEC11NATA TEMPORARILY FLOODED HERBACEOUS ALLIANCE 

Piauie Cordgiass Temporarily Flooded Heibaceous Alliance 

Aliiavcs COSCXIT 
Enrixcnmeint This is a wide -ranging alliance found on scattered low -elevation sies of die cenutlandnonheastem 
United SUtes ( and potions of die frttemiountain West. Hie elevation range isfromnear sea levelindie East and 
Upper Midwest to over 1 500 nini east- central Colorado. Locations supporting this alliance are moist>pocaty 
drained, sometimes ikilne areas along ephemeral, intenttitent or perennial streams >*nd overflow areas erf large 
river f toolkits * Weaver (1965)reported1hat historically, large stands of tywnrvipecnrvtia occurred cmmidflats 
of the Missouri River. This alliance can also be found si swales, meadows* and onthemargxis erf marshes ,pcnds or 
lakes Sites are generally leveltogenty sloping* Jones and Watford (1995) found stands along higjity meandering* 
nanow (<12JmiTide)ftoodplaitf t and often die channel was deeply entrenched The water table Btypicaltyhigh, 
wjflm 1 m of die surface; die sites are typically floodedfor part of the witter andsprng. Soils are fine-texttred, 
rangngfromclaysto silt-bam '■^^\>; 1960,Stemauer 1989), and may be sli^uK* to moderately alkaline (Uhgar 
1974, Hansen etal 1995 Jones and Walford 1995). SoiliTater movement is rapid enough to precede die 
accumulation of salts iuhe surface horizon. In die east, stands can e^enence drou^ity conditions indie sunener 
and fall (Comer etal* 1995), while iithe southern and central portscn of this alliance's range they can remaxi 
saturated f or nnch erf die growng season (Knchler 1974)* 

VefrtaiMK This alliance is found primarily in central North Ainerxa* The vegetation of diis alliance is 
characterised by dense stands erf gramnoids 1*2 mtallwidi scattered to very i^ecpjentwoo^plants. hi scene 
:nvl :-\v*miap*ctniaKit an f am virtual manocukures, as a re sul: erf growth from vigorous rhi2onies (Johnson 

andKnapp 1995 > Hansenetal 1995). The most abundant species are Spatttiapectmaui Cakmag'OjGs casad&isis. 
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Cart xaqi tanks. Carex aOmodes* Care,\pel2ita(= C&exlatttignioja). CareMvbtxrscettiiSyiit&CatvxsartHeUn 
Other ccouioixgrimmoids mzbx&t Ajxbopogwi gvr&x&i Mtihkt&ergiaTicti&xitOHis* Fadnm xirgwm, Pea 
p^^rm (nth* western pan cat dus alliance's range)»and^£^ abundant and i\c tod* 

fywipfaonichim ericaides (= Aster -eneoitktX fymptyotricfam no\ae*angbae (~ Aster na\ae*an^iae), 
GlytyrrJaza Upuhtti Hehanthtts grosses47?wia, fyOtrim atation. Pycnmthemim wjgmuvuau.tnd lhahctnm 
da&ycesptm, Svubs and small trees are iifrequent in the south and west but are often present inthe north and east 
(MNNHP 1993, Chapman 1PS4)» Amanfiflifw Comttsspp tD'axtruispejvuyftco&ca Am<np}safrunco:a y *Rd Salty 
spp are typical 

DyiLvrdii fvfnipKlndiB an earfy colonizer caf suitable habitat andts tolerarft of sediment deposition 
(Hansen etal 1995,Weaver 1965) Ondw South Platte River floodplam it appear* to be anearlycotaniserofth* 
fresh sediments laid down bythe 1995flood 

Stands of fyarmiapecmiatahxv* highproductictirates >however the rough-edged leaves make forpocar 
forage ; ulir >,tnd 3 isnotmdify eaten by livestock orwildlfe. its ttEh*i$tt and tiud< growth jEOVide shad* and 
cover for wiMbfe and cemi&bird species (Hansen et al 1PSS*) 

AlLIAJTCX jT XT? is: 

Autiicri DJ.ALLARD94,MOD.M.£,JT,ttftiTM Idotftfwv: A1347 

Referauts Chapman 1984, Caneretal 1995b, Cooper 19SS»Q.dm]laiid Scow 19$2,DtSthnl9S9 > Erav 
19S9a,Evans 19S9b. Evans 1991.F*b*r-Lang*ndoenetal 1996 , Hansen and Hof&nan 19SS . Hansen et al 198Sa. 
Hansen etal 19S9, Hansen etal IPS 1 >Hansa ■: *1 199S t Hot^tnd 199Sa, Johnson and Knapp 1995, Johnston 
19S7,Jones and Watford 1995, Kioeletal 1996,Km*ltt al 1999*, KudUer 1974,MtWHP 1993, St\*yer*nd 
Keeler-Wbtf 1995 > Steiuuer 19$9 > lfoear WM^Wtw 1960,Weaver 1965 



SJAKITNATECTINATA CAREXSTT HERBACEOUS VEGETATION 
Prajri* Cordgrass - Sedge species Hexbaceotu Vegetation 



KnfEBTT Co JCU T 

Faarirmnfnt At Wind Cave Natxiul Park in South Dakota > stands occur in ckanuge bottoms where the soil is 
wetfor at least part erf the growing season (H. Marriott pers.comn* 1999) At Theodore Roosevelt and Badlands 
national parks , stands occur ix poorty chained depressions within floodplazv erf major rftrers* 
Vtfffaticn: At Wind Cave National Park a\ Soud\ Dakota ,this type has dense herbaceous cover tgreater than 75ft* 
%*cies douimance is patchy within stands ,with various gramiwids locally abundant »often to the exclusion of other 
species, In the single $wxxp\tdsui\& y $partnsapec*Dta:a Carvxrvbra&cemu t *i*xiSUQchaispcdjistnsmrt locally 
dominant SptJcbtiou cihafttnt wis conxnon in shallow water (H Munottpers. consn 1999). At Theodore 
Roosevek National Park in North Dakota Spartnxipec&xtfaisilw dominant species. Species richness tt generally 
tow. Hzrdetmjiibarrm and PaicopynoM smitfai are the most prominent secoodary species (J. Butler pen conm. 
1999). 

At Badlands National Park in South Dakota, prairie cordgrass stands are smatttbut dense Aerial cover erf 
the 'lit: e herbaceous layer is typical^ estsnated at 75-100%. fyartniapttGriata a the dominant species. The stands 
occupy moist soils and occur adjacent to spicemsh SUocJiaru pahisnis, Pc^gomm amphbum, QphaartgtattfcUa 
l\phalatifoha y *it& SchxnopUems pitngem (~ Sctrpus pitngms) stands, the latter stands occupy saturated to 
inundated soils. Adjacent uplands are typically vegetatedby Pa&ccpium smtiha. 
Dymjftii* Sites may occasional^' flood froinr-^rs or pondu\g\9 of depresskcis 
Sii ul« Am ociificns 

• Paiucumvrgatum* (Pascc*pyrumsmitiui) Herbaceous Vegetation (CEGL00 1434) 

• %»aitmapectnuta - Scl\oenc*plectuspungens Herbaceous Vegetation (CEGL00 14 7S>* This aisociatwnmay 
siifp^needtobe split between a $c}&eiiopUcti& ptai$eiu association and a Spwmtapecmtasatssotntxm 

• ^artinapectinata- Calamagrostis sthcta - Carexspp Herbaceous Vegeutiai(CEGL002027>-Th2s isthe 
i\onl\emuQgrass region ecpaivalent 

GXvaV£: Rruciu G3? (99-09-28). This^pe has ■, re laWe^ restricted dstribittiim t ai\docatrs in somewhat 
specialized wetland lubtats in an arid climate In add£ion>many such wetland sftes are sublet to heavy grazing 
pir w^e by cattle ^vhithfavee these moist locations. No element ocoarences have been documentedfw this wpe, 
but at le *st several stands oc an* withn thne rutionalparks iixdw western Dakotas 

Ccmnsits: It is ptosis 1* Uut Pa>sam Mrgarrm- (PascapiTtm smiiJS:) Hesbaceous Vegetttioi\(CEGL0014S4) 

could be considered a variant erf this type Ihis^pe is restricted to the Great Plains ecoregions and is not found in 
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the tallgrass jvairieregictts of ihe Midwest, where SparxnKtpectnKoa- Ctiamagmtu itricta* Carwxspp. 
Herbaceous Vegetatim(CEGL002027) is found 

Rm£t: This cord^yass wetpr*n> r > :> found in tl- northwestern Gre*tPliinsof the United Sutes fc piiticul*r^ f 
in the western Dalcotas and eastern Montana . 
Nituns US 

Strict TrcvMcf MT:S3,ND:S?,SD S? 



Audwrs: D Faber-Langendoen,WCS Ccnfoteut 2 Identifier CEGL001477 
Refer mi *i BourgsronandEfogelsng 1994, Qifcrefl and Scow 19S2,Dristollet aL 1984 



SFAKnNAFEtTIXATA SCHOEXOpLECTUS fUNGENS HERBACEOUS VEGETATION 
Prairie Cordgrt^s * Threesquue Hexbaceotis Vegetation 

&BHIT Co nstT 
EiTviroimtfrt This coimunjty isusmlfrfoundasnanc t band sak ngtJ ^ u^ginsof low-gradient or standing 

openwater and ei depressions where the soil is saturated crfloodtdfo short periods during the growing season 
(Jaws and Waif ord 1995). Soils arefiu*texturedand<rftenhave a hi£h organic content 

Vtfftttii: This ccaimianjy is domrutfdbyitUgjitmmoids *|^roxEiiiteV 1-2 in tall. Vegetation cover is usualty 
hi^ *!^mi£p*<:fi?OTrtisdcinnxantandcmfci^ (= Scirpm 

ptBtgvns). Poaprarewti. Care.xprr&g7'ac&i 1 *xvX Care* wbtmcetuu are alicouanonconstxuents ctf the herbaceous 
stratum (Jones 1993b). Smibs and trees are not abundant»but&zfospp< tanbe found inmany stands. 
G<-Kiiik& Rtarau G3* (00*11-29). The wetland vegetatim included in this association occurs in stream 
channels and on low terraces on the Great Plains of eastern Montana andnoiheastemVfyomttg The vthdity erf this 
association has not be en demonstrated by analysts of data or desaiptions fnm stands ctf*$OT?ma£¥rtma&7 
vegetation, so the synuxanomy of the associations questMiable and the mtfcnnAbE considered suxact 
CoAAotfs: Amtmber of wetland andiiparian studies have produced data on stands of vegetans, doiimatedby 
Sp&)7nmi^cX}^a\xil\$c)k&ncp&ctiifpiotgf7i& [resentiiinany of those stands. The presence of substantial 
amounts of Sctwnopfcctm ptmgtm , to die pontf Out it codominates \?idi 3p<n r mvipecn}i&a, se ems to have 
prompted the naimngof this $xtrwiap*ctniata* Schmicptecna pungrm Herbaceous Vegetation (CEGL00 1478). 
However, there seems to have bemiw thorough ccixpaxison of dwse ^artmapectmata- SchoempUctus piotgem 
stands to other $xB?Diapecmiata stands with little or no SchcmiopUcftis ptstgem t so ihe re lationship of this 
association U nhers is unclear 

Eigne: ffT Dra tsxbtho v 
Rmfe Stands from southeastern Mortiaiu arainortheasternVMam^m 
whether stands from other areas also be long to iistmknown 
Nitkav US 
Stottt/Pttvau**: MT:S3 > WV:S2S3 

Utai: J.Dralce.WCS Cdfitof 3 Hmtfier; CEGL00147S 

References Bourgeron andEhgekmg 1994 ,Cuk?ell and Scow 19$2,Dristolletal 1934, Hansen ettf- 1995, 

Jones 1992b, Jcnes and VAKord 1995, Vandtihast et al 199S 



SJAKTmPECnXATA WESTERN HERBACEOUS VEGETATION 
Prairie Cordgrass Western Herbaceous Vegetation 



&DHIT Co ICHT 

Swma uy: in Colorado ,this is a tallgrass meadow con^nsed entire V of SfyarmiapectDiata, Stands occurs ixsmaU 
swales on the plans is well as cnfloodphms of larger rivers Stands of this grass have been nc Aided mother 
tallgrass prarie plant associations. On large nverfloodplains,th& type occurs as distinct patches and is 
distm&ushedfrcm adjacent rj>arian types by micro-topography and degree of soil saturation. Weaver (19<S5) reports 
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that historic afy* large stands d Jfyarorxipecruvitaotcxttit&atxvxi&fhxs of the Missouri River Largt stands have 
been observed soufli of Denver >nowtfrire atenedby housing and golf course developments (Steve Kettleipus 
f m ) 

AlLtii^litfoimiticnonstands outside of Colorado will be included liter. 
Skrrihr Afioaatms: 

• %>artinapectiuta- Carexspp Herbaceous Vegetation(CEGLQ01477) 
&Rfl*:&Rta5ttU G3 ■ (96-02-01) 
Cttftjamfr Compare thisassociatimxiTflh^K&timprctojtftt- CtovAspp Herbaceous Vegetatiai(CEGL001477). 

EL XSCEVT Dxt tsebtuo v 
Nitwro: US 
Sfettt/PtcviMtf C0:S1,UT:S3? V WA:S1 V WY:S? 

EtlLUCffT SOVFCXI 

Audwrr V/CS Cen&dauf : IdotftfU* CEGL001476 

Rrftraues BowgeronandEhgelaig 1994,Dristolletal 1934, Evans 19S9a, Hansen andHaffuianl9S$, Hansen 

ettl 19$9 > Hanstnetil 1991, Hansen et al 1995 ,KAte let il 1996,Weaver 1965 

CAREX AQUAT1LIS SEASONALLY FLOODED HERBACEOUS ALLIANCE 

Aquatic Sedge Seasonally Flooded Herbaceous Alliance 

AlIIAVCS i- ■: pit: t 
Environment VegeUtion^eswithm this common, widespread alliance ocar as large meadows inhighmontan* 
valleys or asrurrowsO^sbordertfgponds and streams at ta?er elevations. Ekvationsrangefromnearsealevtlin 
Cabfomiato 3500 m in Colorado Stands ocas' in i variety of hndf anas, but die largest expanses ocatrii broad* 
low-gradient valleys where large snowintlt-fed swales and slopes domxute the landscape Stands also occur infiw 
sediments at the margins erf lakes, siled- in be aver pends, or degressions left by migrating stream channels* Locmian 
(1931a, 19S2)found Care* op loDTu-dcittinated stands it the northern Great Plaits Grnmostfrniittralsoilsinfresh 
orsligfttfysalne shallow marshes 

Soils are typical^ Histosols.Mollisols are kssfrec^tentfy associated with this alliance. Soil texture varies 
frcmtlayto sandy loam. 'JAter tables are at or near the soil saf ace throughout the year. SoilpH ranges frour6*0- 
7,0 (Hansen etaL 1995). 

Vegetation in the allianceusuallv occurs iianiosaic of r^arianplant associations, Aith as ^npto^fo&a 
Salt\Molfii>m&$ah\x mcwncbtei* ^tftx^^i^mdmlblands and COTiAHCTOtda&metlandsEi adjacent standing 
xitxxt-Abieilaiiocaiixi* Picea frqrtunaifrosts and ajme ' *W* Ids occur on adjacent hjllskpts at higher 
elevatktts(Kitteletal-1999) + 

V*trt*tun. Vegeutiontypeswihiithis alliance are classified as seascnallv flooded temperate grasslands . 
Vegetationtypesare diaracttri2edbyadense,:duzomatousmeadowof Care* aqisaOJu {5(^Z0%) 1 \is\ik]fy 
accompaniedafewothergraminoids species su:h as Cakmagrosos catwdemu or De&champjiacaespuasa. Carex 
tmutdaSa is often present wih 10-30% cover Afewf orbs are ccmnonfy present, wlh percent cover ranging from 
1005*4 Fort> species include Pe&cnknij p-oet&ss&ca Cal&iateptosepcfci tympfaoDicfamtJbkaceim (= Aster 
fohaceiisl tfttica<ft&ca. t vx& Sprtobum c&anan Ihefemlayeristypical^'domxuttdby Sqr&eriffH lajiegart^i 
wih percent cover \^> to 40S Willow ctirs are often adjacent Afew scattered willows oc cur within the Care* 
aqna?7hs stand, such as SatiMttcmntota Atfn dnoNtuonduvia Sahx ^eriana y &\d SaltxpIa}t(foha In the subalpine 
stands Abies fasiocarjxttn&PtceaengpbuaJttmoccv&yTilxxQXQ 10% cover (Kile letal 1999, Hansen etal* 1995). 
Dyruruis: Ftesence ci Care* imiadafamty indicate die site hasprogressedfremth* more wet Care* i&riaiXata 
type to the current more me sic conditions, andinaybeccsDe dominated by Sahxptawfohaaz SalixMojfii 
(Youn^>lood et al 19S5b) + Wilson (1969) reports that Care* aquarHu associations trap sediment from overbank 
flows which f amis a clay pan, eventually raisng the water table. This process cfrivesreirogressive succession and a 
plant association demmatedby Care* t aria data cfttixx&ts over on d\ese sues (Wilson 1969) 

AiLiA»cac Sovfcxz 
AiuJun D CULVER, West I&ntifitT A 1404 

Kcfermces Andrews 19S3, Baker 19S3a, Baker lP$3c.Bal<er 19$4a , Baiter and Kennedy 19S5,Bierfy 1972. 
BriggsandMacMahon 19S3, Burnt 1975c, Cox 1933,Cranquistetal 1977, Faber-Langendoenetal 1996, Giese 
1975, Hall 1971, Hansen etaL 19$Sb,HansmrtaL 1991, HansmetaL 1995, Hennann 1970, Hess 1981, Hess and 
Wasser 1982, Hickman 1993, Johnson 1932a, Jctasm 1932b, Johnson 1936, Johnson 1939, Jctaston 19S7,Kartesz 
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lPPP,Keunevind Peebles 1969, Kettlerandfc&Mallen 1996, KitttlandLedmx 1993 ,KitttletU. 1994, Ktoelet 
il 1995 Juste! et il 1996, Katel etal 1999a, Komarkov* 1976,Kouiaikov* 198*5 ,Kovakhik 1987,Kov*khic 
lPP3,Lang«tfttim 1962, Lewis 19 70, bxinan^^ 

Padgett u\dM*zuung 1PSS, Padgett etal 1988b , Padgett et al IPSP.Rumky lPlP*,Ram*ley 1920,Robbins 1918, 
Sanderscri and Kettler 1996 1 Terwilliger et il 19 79* , Hihy 1981, M^ and Jensen 1982>V^cril969 > Yoro^lood 
et iL IMS* , Yow^)bod et *1 19S 5b 



t'AKEX AQUATTU5 HERBACEOUS VEGETATION 
Aquatic Sedge Herbaceous Vegetation 



&BHIT CO JCE1T 

Envixcnmcrt This plant association occurs m i variety of valley types, but the Ingest e:q)anses occur in broad* 
low-gradient valleys where large snowmek*fed swales and slopes doiniute the landscape It can also grow nfine 
sedanents tt theinargzvcrf lakes andbeaverpcrtds fresence at at least 25% cover of CartxaquanhsxypkklX/ 
indicates wet soils withhigh organic matter or histic epipedcrts 

Vefrfatim: Rus plant associaticrtischmcterizedby a dense duzomatous meadow of Core* <iqi&r&z (lQ-$09> 
cover)»usuafyaccoiig)aniedbya few other gramnoids species such as Cakmagrostu ccotadtfuu (1*0%) <x 
Desclhmpsia caespi?oza(l~\6%) SUoctiariz quiyaqr&fl&ra tmb* abundant on organic substrates (1-49% cover) at 
highek vations. Com tsrictdata (1-2Q% cover) may be present When present ^Cartxtarictdata isusualfy not mere 
than cne -third the cover of Carvx aquanh: covu r .Ki is mm? than that, the stand may be classified as Car?* 
aquaQhi* Cwyx imiadata Herbaceous Veget*tim(CEGL001803)cr C^wa intiadata Herbaceous Vegetation 
(C£GLG01562).Fbrbsare often present, alihougji sometimes t\conspicuous(gen£rally<10%,butcanbe as high as 
40%) Species ivkide Epfiobum spp., Pe&a&am giwydandica CdUhaUptQitpctia Cardamuv c&rvtofaha.md 
Mi Junta cHuMa. 

Dymrruis: Dra^uiie by livestock can Ay the site > increase noivnative grass cove^andreduce the vigcr of root 
structure* The wet and often saturated soils of this plant association are also vulnerable to compaction by livestock 
and heavy equ^mem in order to maintain productivity and vigor of the plants and[revem damage to the soils, 
frrestock grazing should be defesedtmtil soils Ay (Hansen etal 1995). 

Deferred and rest rotation gjazng systems ueiecoic^i\dedfcamfln^iaui\gdw vigor and prodiKt^fiw of 
this plant association. Rest periods are recommended m order to provide time for plant establishment* Late summer 
and fall grazing is not recomnendedbecause f there are adjacent willows, they are vuteiabk to [riming damage 
due to limited re growth before the end of the growing season (Hansen etal 1995,Kovalchic andEbure 1992). 

Beaver activity inthe viciuty of this plant associations important fcrmainuaiing the health of ttutftmn 
ecosystem. Beaver dams aid » controlling channel downcuttingtStreaixbahk erosion>and downsireanimovemeni of 
sediment. Beaver dams raise die water table and provide water for hydrophytic plants including willows and sedges 
The trapping of sediment behndbeaver dams, along withpiantreproducticri,raBes the chamelbed and creates a 
wetland envrcrattera Land managers should consider maintaining be aver activity in an area versus their removal 
(Hansen et a 1 1995), 

Boning of this plant association teiipcrarfy ticreases the productive of Carex utnctdatamd Carex 
rtjwrfij. However, IWestock grazaigneeds to be ekninaudferthe year prw* to burning andfor at least 2-3 years 
afterburning. This is necessary n order to keep livestock fran damaging young, palatable npqwfli and to allowfor 
root resent build iq>*foescribedb\ming is also an effective method of re juvenating decadent clunks of itiDows. 
The willow species tidiisplaittasscKiationvigoromtysiroutfollowiiig^Qck^hotfires. Slow-buniingfrescan 
actually damage the plants (Hansen et al 1995). 

Presence of Carex t&rutdatamxy indicate the site has [rogressedfrouithe mere wet Carex i&nct&ata 
communw to the omntlessmesic c eruditions, and may become dtmixikXt&hy Sabxpkoitfokaai Saiu^o^jt 
(Youngblood et al* 19S5a) Wilson (1969)reports that Car^xajriaDJu associations trap sednifnt from overbarik 
flows nbkhfcxms a claypaix.eventuallyraisngiheiTater table. This process Ar/esretrogres^r/e succession, and a 
plant associatioix dominated by Carex taric^Oata takes over on these saes (\Wsw\ \9§9) 
OR'.jL T :f:R*vi<.ns 05(96-02*01). 

Ctttuaenfr: Carex aquatilu Herbaceous Vegetaticri (CEGLOO 1802) is disti^Uthedfrom Carexaq/sanhs * Carex 
i^io&ffii Herbaceous Vegeuticn(CEGL00 1803) and Cmvxaquatilu - Pethaiknii £?wHk»tf&rflHeibtctci^ 
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Vegetation (CEGL001S04)by the domiunce of Care* acpxmfo If Ctiw;wtf7ta&tfaispresent>itisnomore than 
1/3 of the toul cover 

Ruige: Ihis associaticoiiscaminonandlocatedtooughoutthe we stem U S and Canada 

Nations US 

Smtf/PrcvMt* AZ? > CA:S3,CO:S4,n>:S4,MT:S4,NM:S4,NVS?,OR:S4,UT:S3?,WA:S3,WV:S3 



Auti»rs: G KiteLWCS C«M&dence 1 Xitari&r CEGL001S02 

References Bator 1933c ,Bafeer 1934a, Baker md Kennedy 1935,Bierly 1972 > BourgeronandEhgelang 1994, 
EfeiggsandMacMahon 19S3,Buni\ 1975c, Cox 1933. Crowe and Clausnkra 1997,DriscolletaI 1934,Giese 
1975, Hall 1971, Hansen etal 19SSb, Hansen etal 1991,Hansenet *1 1995, Hess and Wasser 1982,Wnsc»i 
1932a, Johnson 1932b, Jctonscm 1936 Johnson 1939, Kettfer*i\dM:Malfen 1996,K3tteltt^Ledprtr 19P3 Juttan 
il 1995,Kitteletal 1996,Komarkova 1976,Kovakhi 1993, Kmldrik and Eknore 1992, Lewis 1970,Marra*g 
and Padgett 1995, Mattson 19S4, Norton et al 1931, Padgett and Marmng 1933, Pa dgettetaL 19SSb, Padgett etal 
1939,Rainaley 1919a 1 Ranaky 1920,Robbms 19 13 , Sanderson and Kettler 1996, Terwilhger etal 1979a, Tuhy 
1931, TVihyand Jensen 19S2,Wilsfln 1969, Youngblood etal 1935a, Youn^lood etal 1935b 

CAREXATHERODES SEASONALLY FLOODED HERBACEOUSALLIANCE 

Awned Sedge SeasonaUy Flooded Heibaceous Alliance 

AlLIAVCX i- ■: f it: t 
Emixcnmeint Stands of this alliance occur on lowland sites that have standing water for several weeks etch year. 
Ihcsi sites are typically it degressions orbasxisbutcanbe ak&igsixeamsandiTCers(MtWHP 1993) The water 
maybe fresh to mildly saline. Soils can be mineral but ixucksctftenfcim through ^buildi^c^crganic material 
(Looman 1932). 

Vefffaticn: Ttas alliance ,foxmd in the ncilhem Great Plains typxalfrfcems a central core of i wetland or bands 
along more permanent water (Stewart andKantrud 1971). Vegetation cover is usualfyJugJibut can vary in wet or 
&y years Dominant species are herbaceous and typically between 0.5 and lmtaE Fotb drversjy » moderate to 
high CdrfAflftou&Jcanetiurfcimabttstmonotypit stands or be die dominant species (Walter and Coupland 
1970). Cmnm associated species include AlumaDixiaU, JlMxtou pahatru, Olyc&ia grcoidti (in drier stands), 
Memha&yemu. Phatariz anot&ixtcea Pcfygcwm anpJnbiim. Schoenopkctmfljnianlu (= ScirptaJU&iaaJisl 
Seolociifaafesnxacea (ts$*ciA]fy oniLi]% sahne sites), &kju», and SpargaHutmeio-ycarptm Shrubs, 
inc hiding &&tq3>> can invade stands of this alliance, especialfytiihe eastern portions of as range 

Ailiajch: So7Fcxr 
Au0wrr MCS,ifidwest identifier: A 1396 

References Brotherson 1969, Dix and &neins 1967, Faber-Langendoen etal 1996, Looman 1932,MNNHP 1993, 
Stewart and Kantrud 1971, Walker and Copland 1970 

€ AKEX ATHER6BK HERBACEOUS VEGETATION 

Awned Sedge Herbaceous Vegetation 

&BHIT Coicxit 
Envtrcnrrxfnl This ccamamity is found on lowland s£es that have standing water for several weeks each year. 
These sites are typicalfyii depressions or basns but can be akng streams andrivers (MNHHP 1993) The water 
maybe fresh or mildly salne. Soils can be miwral but nnda often fomi through the builckj) of organic material 
(Looman 1932) 

V*tet»ticn: Vegetation cover is usually high but can vary in wet or dry years. Dominant species are herbaceous 
and typically between Oi andlmtall Forb diversty k moderate to higa (UHHHP 1993). Can r \ atherodet c*i\ 
i arm almost lnonotypic stands or it may be dominant. Co&xnon associated species are Ahsmatrnwte. 
tympinonicfocx lanceokvtm (= Aster lancechnisX Sleocharupabatru, Gfyceria gratvte (in drier stands), A#wrfw 
&yensu. PJicdaru ariffsdDiacea Pcfygmtsn cmpJebtiaiL Sc6foc)ifoafe&fticac€a(ttyttiA]fy an mildly sak\e stands). 
Slim Mcae.w&SpaygtvEim ewycarptan Shrubs ,inckidjng JfrJnspp, can invade this comxunity, especially in die 
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ea&emporticittof its ring* Secbnamtiasyzigaefoieaiimis an Indicator erf distmbance (Walker tnd Couplmd 

1970) 

Byrurruif Rre any have be eniupoitant to prevent the invasion of thBcoumxnily by woody species, especially 

indie eastern part of its range (MNNHP 1993) 

Saruhr AfiotiatMv: 

• Scolochloafestucacea Herbaceous Vegetation (CEGL002260) 

€%>;*:& Ktasttu G3G5 (9$0tf- 22) 

Cera*mti See Dec and Smera (1967)foradistusskiiof the hydrology of dus type ,whxh borders on 

T'ii_:oiirsh r \*s + seasonaJty flooded See also Stewart and Kaitaid(1972 > inthidingphotos cat pp* 34*35) Brothersoai 

(1969)perfcomed an ordiution of pothole anddranage ccmmuiitiesonaprarie nincrtiiwestem Iowa and found a 

ccmittuniiy with 55% cover by Car*xa&mod>$ The outy other species wjthmcee than 4% cover was PcJyg&uDyi 

{mspJabiim **t 30% * SeJioenop&cais fitnintilu (= ScuptaJUaiaBftsl Cdamagrmtii canademu, CcB^xkt&iocarpa 

Sp&wiapec tnuMa, and Catvx aqnanhs *U\xk& between 1 and 3% cover. lh±£ economy occvred as a naixowbaiid 

around podiole s cr sometimes fii wide patches. 

Therelatkmhj) rfteannni^inii £qfacMo^touar«HEitaicicioi Vegetation needs to better defiwd* 

Car*** athnodei tends to be cmnoav»la\e sites iihile 5f c&xltfatffesbxace atends to do better coiinilcty to 

moderate^ saltie sites (Wafter and Coupland 1970). However^the two can co-occur or codominate on mildly saline 

sits. Canx a&wodii tends to occur cat drier sitts(&niih 1973). 

ELKMETtrT Dtf THBTC05 

Rmfe: Husawned sedge wet meadow occurs n the northern tallgrass prarie region of die United States and 
Canada > &ciuMivttsouandIo\fa > nardi tnd west into the Dakota* , Manitoba and peditps other provinces. 
Nations CAUS 
StrttiTmvwts IA:S? l MB:S2 v MH:S?,ND:S? v SD:S> 



■Soi 

Ulw: J + Drake .mod. D Faber-Langendoen,MCS C«nHtwt; 2 Identifier CEGL002220 
References Brotherson 19G9,DixindSmeins 19G7,Lo*nan 19$2,MWNHP 1993, Smith 1973, Stewart and 
Kantrud 1971. Stewart and Ktntrud 1972,V/afrer and Copland 1970 

CAREX NEBRASCENSIS SEASONALLY FLOODED HERBACEOUS ALLIANCE 

Nebraska Sedge Seasonally Flooded Heibaceous Alliance 

Alxiavce Cob cxit 
Environment Vegetation types wtfhm dm alliance ocoronsatiiratedsoilsofflatfloo^laxnsbordemgpondsor 
pools adjacent to stream channels Standi also occur onf lit marshy areas srarounding springs or wet meadows* 
Elevations range from sea level n California to 2400 mil Colorado 

Hie ilkzria] soils ar* heavy clays and silly clay loams wihhigji organic matter content. Soils are afcato* 
in some sites Anoxic conditions often occur w£hin 20 cm c£ the stnface either Si die fam of a gteyed layer or 
abundant mottling* Soils tftenremazisaturateddirou£iout die summer, but water tables occasmally drop below 1 
m of die soal surface by die tnd of die growing season* CVs^a Jvfraj^tfUtypicalfy occurs <ax sites where water 
flows overdw swface but doe snot pond (RatDff and WestfaU 19SS) 

Adjacent rf»arian vegetation includes Pcpufru anpufifoha and Pcptdw bc&samifemssp ntchocarpa 
forests* &>iu?M£f&i Ai'n hxttfa^uvi Safcx dootftndsublands.and Cartxp9'Oigraci2i&, CareMarictdata y *x*& 
SchotnopUctm tidHrnarmaMm meadows. Pnvx edubs * JioOpena spp and Qiterciti gtmbetn woodlands, 
&9vo&aBtf I'lmtfrdrt 1 u and ^rr^mzJid/n^Mfiaa^ffilblands.and^^tojia^wiJu shortgrasspraries occur on 
adjac era hills lope s . 

Vefrtatii: Vegetationtypeswiihiithis alliance are classified as seascnally flooded temperate or subpokr 
grasslands. Hus alliance is dcminatedby 30-98*4 cover of Carex nebrmcemu. Odier graminoids tichtde 
ilftxtou pakatris. CaKxpixit&aciiu* Catabro&aaepiatica Cakmagro&tu itncta 7ii^cchmmariima,md 
SchoertcpUctm pitngms {= Scapm ptQtg&i&).Ftfb cover is generally low 

Dynamics: In Montana, the Carexmbrnscetuuxypt Ksconsideredagraz&ig*disclimax Under season*long grazng, 
Catva tvbrmcni&u increases in abundance ,replacngf comer dominant species (Hansen et al 1995)* However, 
under extreme graz±\g conditions and a resultng drop nd\e water table, Jioiciis bedticas or Poaptxtiemu can 
eventually replace Carex wdratf?nnj*fti Nevada »$3tes domnatedby Carex nffnsevniu are considered die 
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Potenml Natural Community (Marra^ and Padgett 1995)iWhkh*ppeirstobe the case in undisturbed stands ix 
Colorado . 

Unlike other moisture-loving species of sedges. Core* wfrafffwu readily tolerates diy litnditDn 
insolation, so tag is its roots are wet (Craacpaut et aL 1977). 

Ailiajcx Sottfcxt 
Au0mk: D CULVER, West Hemtifia A 1417 

Rcffrmces Baker 1982b, Cooper andCottte!11990,Cronquistetal 1977,DurknetaL 1994b,Duik«ietal + 1995, 
Hall 1973, Hansen etal 1988b, Hansen etal 1991, Hansen etal. 1995, Hemwui 1970, Johnston 19$ 7, Jones and 
VAYord 1995, Kearney and Peebles 1969,KiBeletal 1994, KiteletaL 199tf, KiteletaL 1999a, Korolchik 1987, 
Manning and Padgett 1995, Mutin and Hutchins 1980, Mas and Queroz 1983, Padgett and Manning 193S, Padgett 
et aL 1988b , Padgett et al 1989 , Ratliff and Wfc stfall 1988 , Young>tood et aL 1985a , Yoa^tood et aL 1985b 

C ARK NEBRAS CENSE HERBACEOUS VEGETATION 
Nebruikt Sedge Herbaceotu Vegetation 

&BHIT Co JCH3T 

FMirrnniTrtf Thiswetlandplant association occurs on the western Great Pl«ns andthroxtghoutnaichof the 
western u S Elevation ranges from 1000-2800 in (3300-9200 feet). Stands f cam open meadows that oca* atag the 
margns at streambarfcs ,flatfloodpla]ns, and lakes oftenfcnning a band along the aQjvial terrace* Stands have also 
been sanpled from marshy areas surrounding springs and be low seeps on lower hilfelopes This association is often 
found on well-developed soil,but occurs on a wide variety of soil types rangtigfrcm saturated organics to Molhsols 
toEhtisols Soils tend to be fine-textutedaEuviumjin^^frcmsan^ and 

are typically gleyedandmottlednearthe surface because of thehi£i water table most erf the growing seasav 
Vffrtiiicii These wetlands are charatterizedby a moderately dense to dense perennial grammoid layer domiuted 
or codommatedby Carex Jiebrracensis (25-99% cover), dut generaltyfcoms smalt to me dinn* sized meadows 
Stands often $xt nearly pure Care* nebrcacemu ,but a variety of other graminoid species may be present such as 
CarexptaegractJu* Cakmagrostu ifrwAx Cakwagrottu canxtemu. Descliampiiacaeiptio&a Steochatii 
pahatris, Ofyceria striata Jhwcus bdlticta. Schoetiaptectra pungtm (~ Scirptx pr$t*ew),(z Tftgiochm mamma. 
Forb cover is general^* low, but can be high runout locations. CmmmfdEbs ncMi Fttrybiaintegrjfcba (= Aster 
imegrifohii&X Geimmacrc^^U$m,Merrthaanet^u,Mmidia gia&wm& HeracUim maxmim t v\d RamoxiSw 
owfrfltow Ih&oduced species Poaprarewu, Poaptfmtru. C&t7jmaneme t vxdMekTanisqfficirxltiimMy%hoht 
common 

In Nebraska, coiimon species axtlxte Agrostu srohttrfera Carex fassrericirta Carex peUita(= Carex 
lafaigmoia)* Eleocharu erythrcpodci Squuetrm spp > r Jmna bedticm, SchoenopUctm ptatgerx (= Srirpia 
ptsigew ) , and lrigioclsrt spp . (Ste inauer and Rolf sme ier 2000). 

Byiujruit In Montana ,the Carex mbrmc emu Community Type is cotsidereda grazing- disc Innax Under season- 
togpaangjCnrvAW&rmffJuiJ increases ti abundance ,replacingfcsmerdomiunt species (Hansen etal 1995). 
However , under extreme grazing cenditions and a resuming drop iithe iiater table, Jtacu batticw ox Poapratewis 
caneventualtyreplace Carex nebra&certsu In Nevada, sies dominatedby Carex iiebrattensu are ccstsideredthe 
Potential Natural Comuunity (Marring and Padgett 1995), whkh appears to be the case in undisturbed stands ti 
Colorado. 

C-Rui}: (-. Rtaittts: G4 (96-02-01) This type is wide fr distributed, but many exairples have beenheavify grazed 
by cattle, lowering therflonstk cpiality 

CttAJMftfs: Indie Blade Hills, classification^ stands was problematic due to identification problems with Car-ex 
nebrascemu and Carex aquanlu The two are diffinik to distinguish based on available keys and written 
descriptions (Marriott and Faber-Langendoen 2000). 

Rmgt: This sedge ineadow type is widelv distrfr&ed from the western Great Plains into die we stem mountains of 

the Uoited Sutes, ranging from South Dakota andManuna to possi)^ as far west as Washjngton, south to 

Ctbfomia and east to New Mexico 

Nitkou US 

St*ttf/PY*VNtf: AZS2,CA:S3,CO:S3,n>:S3,MT:S4,NE:S2,NM?,NV:SR,OR:S3?,SDS?,UT:S3?,WA% 

WY.S3 
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AxaJun: J. Drdce,awd. D.F«b«r*Lttvndoen»ittod.KA. Scfauh.WCS C wfiitaur 1 Identifier 

CKGLDQ1813 

Rrffl-oufj Biker 1932b > BowgeronindEhge Iking 1994, Cooper *nd Cottr*U1990 > DrBColletil 19S4,Hill 

1973 > H*dlmdHinsenl997,Hinsenet*l . i9SSb»HttunettL 1991, Hansen etil 1995, Jones 1992b, Jones *nd 

WiYord lW5,Kmel«il. 1994,Kittelet*L 199<S,Kitelet iL 1999*,Kov*lchft 19S7,l^mingu\dP*dgm 1995. 

Muriott md Fiber-Lmgendoen 2000, Macs and Qoeiroz 19$3,Pidgett et*l 19S$b,P*dg«tetii 19S9,Steiuii*r 

md Rolfaneier 2000, YoungMood et *1 1935t , Yo\mgbtood et »1 1985b 

CAREXPELLITA SEASONALLY FLOODED HERBACEOUS ALLUNCE 

Woolly Sedge Seasonally Flooded Heibaceous Alliance 

Alxiavcx Co icxit 
Environment Vegetation types withiithit illimct occur in iTrtnttidow*,btsin5,ind sometimes shallow mter. 
They cefo\mdficm^pUais(<300m)indlowlmd5 (1050 in) to lnodertte (2700 m) elevitions in the mountains 
inlow-grtdieni(l-2% slr^e),ttou£\-sh^d,inoderttefrr'mde vtlleys with gentle to modenteiy steep sideslopes 
Stands ocairiide[ressionsindsx?iles it the situritededge of tfreim dumeli :■:■ m .:<:■. dingmter Soils ire 
t i:i' .1' burnaost comnon^' min*r*l with Urge uncnfls of crgmx nutter or more rarely^Tihthxk icamUitions 
of piititfydecccpoied sedges Stand* ire pocriy drained, indmtermiy persist on the soil *tnf tee tteoughthe 
nw **^' Stremfc tnks htve tltariilsoilfcaaposedof find, sifc>mdcliy deposits. These stands ire oftenflooded 
dunngs]R3ngninoff,*ndmter kvel5namilh r remimind , tf roottigzonedirou^'icutd^ growing setson(Hmsen 
et «1 1933*) . Mottling often oc curs throughout the profile 

Adjtcent vegetation ilongfootrhillstreims inckides &jb amygdateide j. Popidns bdtumifera&ip. 
trichoarpa^mA Pcpidm aQu^ffaZbxifoodkndi. Pcpitha ^fta^j\?oodlindsocai' tta^streiinsontheeistern 
GreitPliins* Adjacent cannmiis it higher elevttians ir«^pictI^ f ^77^MiuuT5pp + dmiblmdt or Puna cottiorta 
forests. 

VtfrtttMn: Htttgrtsslmdtlliince :s chiricterizedby trneirlymonotypic aindof 40-90% cover of CarexpeUita 
(= Care* lawtgmosa ) Other griminoxi cover it nunc* (0*20%), but inc tides Canxmicraptera Plidkniz 
anmdmwea Cdkmagro&tti itrieta Carex nebfmceniu* Jioxm bdbicw, Scopus microcarpia, Schmioplectns 
acittm f= Sctrpm anflfl^md Schoencpkcta pmgrm (= Scxrpw pioigens). Scitteredfoibs include 0-40% cover 
of GfUB wtacivptylhrn, Mertihaarxemu. ?rjijifto\jJ^ff'U 1 u\d?o.v?zntofr(V72w + &iihepkirtf,d\euiost 
ibundmt specas ire Cakmagrostu itricia CarexpeWta, Carex jartaelhi AwwtOM canadensis. Apocymm 
cannabnu&L SsTRpfyooicfaon lancedabm (= Alter tanceok&iaX Sleochahs compressa Jttncw balticns. Phcdaru 
artmdtnacea Po^gomm empfybum , md Schoencyrtectia <me?icant& (= Scirpttt tmerkcowii). Carex bnxbanmii 
cu\becaxinon(^ekonettL19Sl,Dixind&ne]ns 1967) 

ItyrmmUi: The Careipeftrnpliitttssociitionippeirstobe if tirty stable cammrly due to the donnmnt species 1 
xhisrsmtous roots (Pidgttt et *1. 19S9) In Mbntaru.the Carex peRtiaphri issoctttion cm incfcide communities 
domiutedby Ctf7VA^W^pa W&se^C'iL-j:^ 

doancunce towixds Poapratensu.bx Cotaido, stands of CarexpeUjtaitat ocar on saeinrirnhksTClhi consistent 
intertable depth indhe*vy,cc£wsive chysoSk r wgptMi stable *s long is the mter table reiniins constant* 

Ailiajcx Sottpcice 
Au0ms: D CUL VER, MOD DFABER-, West Idetfifia:: A1414 

Kefflresues &onqnist eUL 1977, DixindSneins 1967, Drilce md Fiber- Lwgendoen 1997, Hmsenettl 193Si, 
H*nsenet*119SSb > Heimttml970 > Hiclaninl993,KWeUtU lP95,Kov«ld\ilt 19S7, Kelson et*l lPSl,P*dg?tt 
ettL 193Sb,Ptdgettet*I 19S9 



t AREX f ELUTA HERBACEOUS VEC^TATION 
Woolly Sedge Herbiceous Vegetation 



E^EMSlfT CO JCH3T 

Surrxnwy: Ihisplintissociitionoccttrs iloi^streimcluimels*ii\dside|sessknsirkdsiTtles4]ongnoo^)lims tt 
low to modertte ekvttionsiiiheiTestemU S from Wislmgtai to Mantua saHh to 0regon>UUh,ind Colorado 
fcilso liis beenrepotted&om British Colm3bii,Cm*cU- IhesewetlmdsfonnsmilltomedJiQn-sizedmeidows. 
CarexpeWta(= Cavjiaa^DiH^tdiAiARWttknd-KuikcbK species, cteirlydoiuitttes stands with 30-30% 
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cover* Low species diversiy,wilhfew associates having high constancy, 3S chiractercstk . Dezclsarnpsui caeipitoia 
Carex xticrcprera Carex tiebrmceMti. Carex ami data Carex praegracihs, Siyium gkaxta. Jmm boteiciis, 
SeJio eTtopiectus pttngens (= Sctrprn pr&t&nul Sqioietum otreme^tsxd Jqrsiebm fyemok are sometimes [resent 
willow cover. Gnthe eastemplans of Cobrado,itctnocairunderacin0pycf cottanwood trees, fonning 
Popr&z tiekouie: fC&vxpeUita Woodlind(CEGL00:649X 
Su ulu AmiMm: 

- Pc^iAwdeltoii<s/Cirexpeto*V/oodlia\d(CEGL00264P) 

&Rttik£: Rtnoiu G3 (00-10-17). This association has been documented in small stands thraighoutixuch of the 
western United State s md Cm*d*Higfr*(pulJiy stands ire uncommon due to improper g^zi^ by livestock, 
hydro logic afteraticro,indground*disturb^activfties- The diagnostic species in this associations veiy palatable 
to livestock \?hen young* Stands maybe (toy *tth* surface asearfy as Aty allowing season- long livestock 
utilization Oveiuseby livestock cinrerult ii introduction of non-native species $*k\\%$ Poaptvtiejuu *s\& 
Taraxacum qfftcincde or an increase in less palatable species such as Core* wfoascemu md Jtincia Mnaa 
Overuse by livestock can also resuksx stream downaining that may peimanentty change the siepotenualfrcma 
wet to t dry meadow. Phaktni n7Tjk^ttf?a,anadditicaulnan-nauve species, may beccme established due to 
alteration^ fydrologyrcffsedjmentirgntts Mtadows that support stands c£ CarexpeUtiaa* often used for hay 
pasture and may be drarad>ditchedandfloodiTig*ttd, or seedediviih pasture grasses to increase hay production. 
Ccntrtents: This plant associatictihas been descried iixrecent classifications dnn^HA its rang* (Kovakhfe 
lPSy^dgettetal 19S9,Evenden 1990,0:0m and Chtuniaer 1997,M*nnmg and Padgett 1995, Kitteletal 
1999a). Hansen etal (1995) nc Jaded all combinations of CarexpeUita(= Cares kvutginasaX Care* kistocarpa* 
and Carex biLxbaioan iiihe Care* kuwcarpahMbJUiTyp* There may be some smilarlies between saes supporting 
Carexpelhta Carex kaiocarpa y tsxd Carex Jmto mm plant associations. However, CarexpeUita stands typically 
Dcarnmuitl soils in seasonal^ saturatedfloodplara along nwfi-dcitti\ated stream channels or headwater 
basins, while Carex lastocarpavxd Carex bnxbatmn occur on organ* soils in association wflhsem^ennanentty 
saturated sprir*g*f ed or groundwater-drivem? etlands Rom a biodiversity conservation standpont ,the dree 
associations staouHbe recognized as distrattypes.ldenttfkation of dusassociatimiscoiiplktfedwhen shrubs are 
present mdnhen CarexpeUita is not clearly dominant. 

Httige: This plant association is a minor type ti C^kffado > Utah,ldaho,Mffluana t Wailaigra^>Oregoi^ > andBnE2sh 

Co&mibia, Canada C5g« flffffiftlH 1 f iwiwm «Hy tW flfftKthfw^i«tftiB«Hwm mH mtran^ TTpf H <3rt*< 

Itts li<elvthatd\isor a closely related 9^o::atra\occvesa\Vfyomttg, Caltfccnia,andNewM*xico* 

Nations' CAUS 

5\rtt\Tiwm*** BCS2Q,CO:S3,n>:S2,MT?,ORiS5Q,UT:S2S3,WA:Siq 



■Soi 

Autiwri: MJarkovsky- Jones, WCS Confident* 1 Umtifier CEGL001S09 

Refer meet Bourg*ronandEhgels»g 1994, Clowe and Clausnizer 1997, Driscolletal 19$4,&rend*nl9P0 > 
Hansen etal 19SSb, Hansen etaL 1995, Kite letaL 1995,KitteletaL 1999a,KovakhJk 19$ 7 .Manning and Padgett 
1995, Padgett etal IPSSb, Padgett etaL 1939 

CAREX PRAEGRACILIS SEASONALLY FLOODED HERBACEOUS ALLIANCE 

Clustered Field Sedge Seasonally Flooded Heibaceous Alliance 

Alliavcz Coscxit 
Environment Vegetationtypeswithii this alliance occur in ivet meadows mdmwt swales and adjacent to seeps, 
^.: i. .£>.andstre*nichanne h ittheniour&iins u\dd'\ort^ass|B:aine.Elevatioi\s rang* from 13000400m Sites 
range from wet meadows that ire often alealiu to peat-accunwhtngf ens The majcriy of the sites are relatively 
flat (1-4% slope). 

Soils are variable. Some stes have fairly deep soils that range fromheavy clays to sandy clay loams with 
mottling. Sites near seeps or sprxigs have peaty soils ,up to 60 cm deep Surface water is typical^ present for 
exiendedperiodswell into the growngseascn The water table is usually nee die soil surface. Adjacent vegetation 
includes patches of Ctwwxmbraurmis md Pascopyrtm jBitfteanthefrisne and&ifcxspp thniblmds nxdie 
monUns 

Vtfrt»tien: Vegpttticn^pes wihiidus alhmce are classified as seasonally flooded ten^erate or subpolar 
grasslinds Carex prae&xictfutiaiiyMXMUsthA grunAoid stratum \Tid\ up to 100% cover. Stands an drier sites faun 
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narrow bands wih 25-30% cover. (Eiaelet al 1999). Other graininoid species inc&de Cakmagrostu jrrtcta Ctwwi 
aqr&tifts. Cwvxsmidata Care* itiricukza Deschtmp&iacatspitoia SUoch&ixpcdts&tTu y *BdJiinctssbcdDCM. The 
fotb stratum b present with up to 30fi cover, species include &a$adorig&an «\d Senecio fa tb-opfnltx 

AlLIAVCX SOVBCXE 

Aufiicrs D CULVER,West Idatfux A HIP 

Refaau« Brotherson and Barnes 19S4 > CtQ\qiun*ttl 19?7,CufreTtfvi Scidwscn 1997,Droicmetal 1994b, 

H^fi^t*: 19S$b,H*mwiTn 1P70, Jaw* «\dW»3ford 1995, KJaelet*l lPPJ^elenl 19PP* 

CAKEX f RAEGKAULB HERBACEOUS VEGETATION 

Clustered Field Sedge Heibaceoxis Vegeution 

&bhit Co nstT 
Summary This plant issocirtionfcemsineadows inswtles and along stream channels in the prtries erf severtl 
western states (Montana , Idaho , \Wcuiing, Colorado) on both s;des of the Continent*! Divide . In Montana it is 
found at elevttions as low as 2000 feet The usocuti0i\ocatrsiloi^amB > dit]Iow^e4n^ > \iAul^i^moreu^ 
2-5 m(7-17feet) wide ,wxh little sauiosity, low gradient and little to no floodplam development. Soils ire deep* 
ringing from he ivy chysto santyclay loams Often the ceify vegetation type along small streams, it ccixpletefr 
covers the ground innurow binds following the streainbedanddomiutedby CarexpxvgraetUi (20-40% cover), 
Steoctx&u pakatm , md Sqtsjebm fae\ignam. Alternatively, i cm ocair inpitches within a mosaic of monotypic 
stands erf wet meadow graminoid species tictadng Jtovra balficw. Carex nebrascemu^ CarexpeUua(~ Caivx 
lowigmDsa) 9 ir\A ScJvewpUctm pungm (= Sclrpis piotgetu).lfQ drubs or trees are present 

• Care xprae gracilis - Carexaquatilis Herbaceous Vegeution(CEGL001321) 

t-R-oiJ: (■ Rendu G3G4 (0 1-02-05). This association is laiown from several western states ,afthou£\few stands 
hive been well- documented Stands ire small nieidows *i Colorado (1-20 acres), but £ is hmnm to form large 
meadows in southwestern Montana. Occurences onfederallmdsare often in a degraded condition* The highest 
conditions rastmunprottcted private lands. Soilton$>action and compositional shifts from grazing andheavy 
recreational use are the greatest threats. The globalranlc wat change dfrcm 02 to G3G4 to reflect the wide 
diArfru&on erf the type as well as its apparent abundance ki smil states (Mcmtina and Vfycamng). 

Coittob: This associations latownfrom several western st»tts (MT, ID, WY, CO), akhcugjifew stands have 
been well- documented. This type needs to be compared wthCcvvApraffHirtfu - Care \ aquattfti Herbaceous 
Vegetation (CEGL001S21), as ihey are probably the same type 

&xicEffT Dit Tmnoi 
Knife: The plaraaisociaticttoccurs inappropriate habitat across the RoricyMamtaix and northern Great Basin 
states. 

Nitieiu US 
Urftifrxcvmdti CO:S2,ID:S2,MT:S3S4,WY:S3S4 

E: ziizitt SoVFCSI 
Aufotxs: RJ Rondetu,n»d MS Reid.WCS Cenfato**; 2 I4mbfi«r CEGL002660 
Kefermces Cutar and Sandereon 1997, Hansen etal. 1995 Jones and Walford 1995,KAtelet al 1997,Kitelet 
al. 1999a 

ELEOCHARIS PALUSTRIS SEASONALLY FLOODED HERBACEOUS ALLIANCE 

Marsh Spike rush Seasonally Flooded Heibaceous Alliance 

AltlAVCZ COffCXIT 

Bjwxccitrrxtrt Plant associations included n this alliance are conspicuous, common emergent associaticststhat 
occur xi shallow, mostly still water itaoughout the western United States. Elevation ranges from sea level in 
California to 3050 m in Colorado Stands oc cur on a variety of landfcems including lake margins, stream terraces, 
floodplains,grtvel bars, and wet basins (cienegas) Stands occur on sies that are flat, 1% slope with all aspects 
(Crowe and Clausnitzer 1997). Soils vary from Histosols to Ehtsols. High-elevation stands consistently occur m 
organic QugJuV sapric)soils,ar on a du^ organic horacti that overlays f tie to coarse altarialmitenaL Lomz 
elevatiim stands oc or on fresh altarial deposits erf fii\e-texCuredloamy sinds^clays, and sandy clays (KitelettL 
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1999). Soiireaction is often alkaline (Hansen et al 1PSS) AH sues ue saturated ttiroughout much mi" th* growing 
seasctt Oregctt stands are located on soils derivedfromvokanic (andesite,ba*afe) or sedimentaiy parent materials 
(Crowe and Clausnitzer 1997). 

AthagJ'wr ekvauon* Cartx aqtsanhs <x C^jva idJioiafcTine»dows and <Sa£u n offc or Sahxpkxn^oka 
shntb lands occur wihmthe rpanan mosaic . At lower elevation, ScI&encpJectia pimgetu often ocairs widm the 
siieam charaul while wet meadow teaines of Pcsnami vtrganm md Sorgbcutrrm hu&»u occupy d\e arenediate 
streuabuiks andlowfloodpUms 

VeTi-titicn: Plant associations wihin this iffimci are classified as seasonally flooded, temperate or subpolar 
grasslands. J7e#7iCTiJpafrti/7u,afaculative wetland species,domJrutes the graminoid stratum. Cover range sfrcur 
sparse to quie dense Q0-£Q%). Fteocharu pc&ustm plant associations occur wilhii a wide elevatkiulrange,and 
the species coxpositicix can be quite variable. In the Great Plains stands, co-occvcrmg species often inckide PTiofam 
anatdmacea (= Phatarowki anmdmaced}, Jimcm bateats. Carexp9vtep ¥ ac&U< Sclioenopiecbtt pimgetu {- Scirptis 
ptsigwtiX Pantcim xitgaoan, CarexpeJhta (= Carex tanugm&saX Spa}*?JJvipecnjv£a,in& Schxy&pUcnu 
amencanta <= Stiipiz cvneiicaivtii Foib cover cm also include Spargzvmm aftgiatTfoliitm, I^mmspp t *nd 
/oJflwo^*ft?)ispp.(Kinelet al 1999) DuncHu spicataixulMihteyfarpaaspeTtfolmcod&nxaMt ihe graminoid 
layer in cienegas (Arizona and New Mexico) Fctb cover is ccciposed of ^n(toer^w*nd^?n^jvuki;fi5*oian- 
^aaBtrffl^especiaQyti stands wih deep water (Cross 1991). 

At higher > mc*tt*n* elevations other grtmawidsftesentinctade Cartx aqtxmJu. Carvxttfrictdatti Carvx 
brixbasauti $IeochomrosteIki^wftI}{&champsiacaespti0&a-F<a!bt& 25% in 

some stands Common f orb species include Ptdtitdaris groettkoxhca R}&&okilftfe§7ifokcK*i\d Cc&thaUptoitpata 
(Hansen etaL 1995 , Kite letai 1999). 

Gowe *xt& Clauaiitzer (1997) state tiut SUccJiaris pakunij is anaggress&*e species ,typx ally excluding 
other speciesfroinestablishing>Ihthe Oregcnstands^sociatedforts include MeriOiaarrewis. Pisttex cmpta. bu 
iwsctjreyuu ,and Ratnoxt&ti cxTnbdafia 

Dyrurrufs: At lower elevations EUocharupabtitru plant associations occur we 11 w&hin dw active channel and are 
inundated mnd^. Ihese early serai coumnuties colonize backwater eddies and shallow edges erf slow movng 
reaches erf small md larger rivers Hxe stands are probably ephemeral, as the eddies andriver edges are scoured oat 
eachyear<tai*ghighspmgflows(KJtteletaL 1999) These ccaxmmiae shave also been descried as early serai 
sugesby Padgett etaL (1989) Padgett et al. (1989) describe hgfrt colored soils for dw site syndicating an early 
phase of soildevekgraent Kovalchic (19S7)reports that the lower elevation plant associations wihindus alliance 
frequentyfomi serai communities in ponded sites betweensixeanirehabiJiEationstiTCttresswhas loose rock check 
dams. 

Ihthemcmtane zone , associations wlhindus alliance ocar ti ponded sxesonf aster moving sneams. If 
siiation occurs, sites may beccene dominated by Carey taricitiata* At higher elevations ,ihe associations appear to 
be stable. Stands occur near seeps on soils with deep organic layers, often sipric, and are saturated throug)w& the 
growng seascti 

CVowe and Ctauztitzer (1997) state dut EUocharis ptdustm is of litle to noforage value to livestock and 
wildxmgulates. On seasonally drier sies>tn@ilatetraiig)hngittay cause this species to increase (Styder 1992 as 
cited ii Crowe and Clausnitzer 1997) However, dus species does provide seedforage and cover to ducks and geese 
(Kovakhik 1987), 

Ailiajcx Sottfcxt 
Auflui* D CULVER, West Idatfitu* A U22 

References Baker 19S3c,BakerandKenne^l9S5,Brodtfrsca\19S7 > &odiersca\andBanies 19S4 t &owi\19S2 f 
BuniUPS5,Cionqm5trt*l 1977, Cross 19P1, Crowe and Clausnitzer 1997, Dud:inetaL 1995 >EUis ml 1979, 
Flowers 1962, Hall and Hansen 1997, Hansen eta! 1988b, Hansen etaL 1991, Hansen etal 1995 > Hendricksonand 
Miukley 19S4, Johnston 19S7 > Kartesz 1994a, Kettler and McMuBen 1996,K«elai\dLedem 1993 > KitteletaI 
1994 > KitteletaL1999a > Kovakhikl9$7 > Kovakhic 1993, Manning and Padgett 1995,^1^%^ etal 2000a, 
Motel 1973, MttelandMair 1973, Padgett etaL 19$Sb> Padgett etal. 19S9 > Ramaley 1919a,Ramaley 1942,Reidet 
il 1994 > Sawyer and Keeler- WoK 1995,aix^)e «ttL1986 t 9ttims-Roc»rbu. 1978, Stewart 1940, Sturges 19(58, 
YoungaloodetaL 1985a 
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ELEO CHARE PALVSTKE HERBACEOUS VEGETATION 
Marsh Spikerush Herbaceous Vegetation 



ELgMgffT Co JCH3T 

Emixcnmfnt This wetland occurs across the :entij-mdnorthwestem Great Pliins and we stem United Sutes 
Elevations range froinnear set levelto 3050m(ti Colorado) In eastern Washington and Idaho it occurs mvtHeys 
and cax^on bottom* with low- gradient streams . ; loughs ..<:.'. i length* margins of ponds indices (Kovalchic 
1993). InnonhwestNebriska and southwest Soudi Dakota >thiscomxunity occurs in small depressions in 
intermittent streanibeds and depression ponds dut flood eartyinthe seasai and diy out by stumer. Soils are siky 
cUyfonntdfrom weathered sikstone and shale (Steinauer and Rolfsnieier 2000). 3h southwestern South Dakota, the 
type occupies depression pcttds in praties (H> Maniottpers comm. 1999). In Uuh stands in described frcm (mill 
playas on floodphin terraces erf tkp river {Von Loh 2000). 

In Colorado thiscQmujnity type occurs on die bottcm of ephemeral ponds or playas (Baker and Kemedy 
1985) t or is associated \TBhsmaU to moderate-si2edpond5 or the edges erf larger lakes andreservors (Bunin 1935, 

Padgett et al 1989) Hie sites are general^ <a\fy seasonally flooded, but rematinioist throughout the year (Bunn 
tt^Padgettetal 19S9), Elevations range from 1525- 2750in(5000-9020feet) + 

Hie soih of Baker and Kennedy's (19$5) stands were denvedfrom Quaternary alluvium, w&h a heavy clay 
content and an average pH of 7S t slighth f alkaline The soils repotted by Padgett etal(19$9) were mineral soils 
withf&tt-loamytofineparDcle sizes cc organic . They axe cooiiicaxfy ponded throughout the growing season and 
have deve lopedfrcen pond sikaticn Hansen etal(19$$a)nd3: ate thit £Uoc}s&ii pahatris is alkaline-tolerant. 
VffrtatMK This wetland association is doininatedby submersed and «»*rgexti looted vegetation under Imull 
and occurs across the northwestern Great Plaits and western U.S.vnftm a \?ide elevataonal range. The species 
composition can be quite variable ,butdus ammmiy is easy to recognizedbythe trigj&green>neaifypure stands 
of Fleoeitaru palwtm Vegetation cover can be sparse to dense (10-90%), but Fleocharis pedwov isih* donaunt 
species, and the cnfy species widi 100% constancy. Other species, whence sent, can contribute as nuchas 40% 
cover.buinevtreraeedthitof the EUocliaru pcfiusnii cover. Some of thisvariaticnisdescr&edfromCokrado 
(Kite let aL 1999, Baker and Kennedy 1935). CO-ocairing species in low-elevation stands on the it* stem slope can 
include Phc£&u antndmacea (= Phalarai&s anmdtnaceaX Jmw balncta. H&rrfetmjttbaMm. Paxcpy-nau 
jxvirfiri Schoencptec &o ounou (= Senpus <mencat*ti\ fyargeQxiBH ftt^fu^frfrjAu, species of IobmlwA 
?d&nr0£Pf0H,asweIlasihe MiQ&xt&Mektettti ctfficDiafcs *n& Sramwmermu Ontheeastemplanscrf Colorado 
co-oc airing species can ticbde Zeerstaoiyz&ides, Xchmvptectw ptstgew ( s Scirpns pnngensl Patucim 
\irganm, CarexpeWtai- Carex ^i3igiytosa)^md^>arnnapecOJiafa Atmcs&ane elevations k cnher grainitoids, 
such as Care* aqtiatiJii* Cares itfrtctdatOymA Deichcmp&ia caesptiojatxt present Fotb cover is typicalfy low, but 
can be occasacnalfy abundant (30%) ti seme stands. Forb species mchide Pedicrdaru groejikin&ca RJ&dtckr 

In standsfromeastemVAshiigton, associates include Carex MMnaAMn Cictxad2tigkui:,tiv\*p*ci&soi 
GtyariamAFattmogriorL InncrthwestemNebriskaiStandsare dominated JUceham acict&arutxtiiSleocham 
pfrtttfrij which conxnoti^' cover die bottoms of the pools and emerge above the water as the pools dry out 
E^ienraai submersed acpatks, such as Cdtktriche pcdtt&Du (= CoPwiche vtrndX PoKmogetondiwrstfctoia and 
Maritime \ t\jf\vr, may be present As the pools dry outnmid-suniuer > ephemeralaiinnalfGibs > suchas LmoseHa 
aqrxmca and Pkigioixxfoys Jf0ftfm,may appear* By la:- itill_'i A ^arantht* caSffaiscm txvi GntphaSuou 
pofrttovniay douunate ti&e loiTest parts of ti\e depressi«i(Stematwr aiidPolfsmeser 2000). In southwestern South 
Dakota, vegetation is ccuposed of iu arty homogeneous stands of Steccivnv palmniz Other emer gents > such as 
Poi\ g&u&i ttvpliibiim. Manikaxeitita, aiidJi^och^FWOTn^areoccasimultsfcnuid H*ib»CP0\u covers greater 
Ann 75% except in areas of deeper open water where floating and submerged aquatic plants occur, including 
$aeopar&Tt3xifoha»x\&Heuran!hera te»oja(H. ^mottpers.comm 1999). In lower elevatkn Utah stands Gkntx 
mariwna Dutichfrs tptcafa, and Jttncm bateau were important associates (Efrotherson and Barnes 19S4). 

Few stand data axe available for Colccado exaug)les Generalty,i appears diat this comxunjy B dominated 
by SUocJiam pakunv t faaxixi£ a scattered to dense overstcay, often wihfew associated species. Commonly 
associated graminoids include HwdeiaujHbatim *n& Pmcopynm nutfin.Rrti fee sent may tittote AtrrpU\ 
wgentea Pcfygomm ovidn, and Parippawviata (Baker and Kerme<ty 19S5). The higher elevation stands may 
include a shgjttty different suie c^species,butno stand data are available . Ramaley (194 2) described a DiitichUs 
j^ofrdominated salt meadow <m a lakeshcre indie San Luis Valley which was ringed by EUocharu pt&tsnu 
Gnmiunitie sin Utah itttode EUocharis actiiilaiu VMiAtopecttnu aeqixSu as liely associates (Padgett ettL 
19S9). 
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Dymrru**; Ihehyckobgicalregitte iscmcilh' si£>oxtanttothis association* Most stands are seasonally to 
pemjanentty f boded, although some in the Great Plans occur under Hennitentty to tenqjorarifr flooded 
conditions 

Baiter and Kennedy (1935) suggest tot domestic livestock grazatgmay tend to re suit in a\crems ti 
H&detmjiibahm, Sassia scopana.wd Pafy-gcnum avtcidare However, Hansen et al* (lPSSa) suggest that 
palattbihty ctf EUocJxsii pau&tm t$ low fcr both dome sac andwiH animals, but that heavy grazmginay increase 
this xhizcsmtous species and spread it onto adjacent sits. Rankling damage inay ocarto tius type when animils 
heavifyuse the sites suppcrting it particulars durng drought years (Hansen etal 19S3a) Water levelftatuations 
over ayear of greater ton linwillnotsuggKit this type (Hansen etal 1933a) 
Skrulsx AisccblMts: 

• Eleochanspakstris * Distxhlis spicata Herbaceous Vegetation(CEGL001S34) 

• Eleochanspalustris- Juncusbataus Herbaceous Ve^tation(CEGLO01835) 

• Eleocharispalttstris* (Eleoduris confess*)- Leptochtoafuscassp fascinilars Herbaceous Vegetation 
(CEGL002259) 

GJUjft&Rtajttts: G5 (96-02*01), 

Knife: Ihisspiterushwet meadow caxmnniiyisfotnd in to central Great Plains of to United SUtes and Canada 
and into western Iftuted States. 
Nations CAUS 

WYS3 

E: ziizsz So 7 POT* 

AiaJun: D Faber-Langendoen,inod K + Schulz,modMS + Reid,WCS Cen&tavr 1 LUntifm 
GEGLQQ1B33 

Kdreroues BUter 1933c, Bafcer and Remedy I9S5,Billngs 1945, BourgercsiandEhgeking 1994, Brotherson 
andBames 19$4,Bunml985,DrBCoHetal 1934, EEhs etal 1979, Flowers 1902,HaHand Hansen 1997, Hansen et 
aL19S$a,HansenetaL198$b, Hansen etal 1991, Hansen et >1 1995, Kettler and McfcWlen 1996,Kiaeland 
Lederer 1993,KitelettL 1994,K±teletaL 1999a, Kovakhik 19S7,Kovalchik 1993,lA*ell973,taitelandMaiT 
1973, Padgett etal 1933b, Padgett etal 19S9,Penfound 1953, Ramaley 1919a, Ramaley 1942, Steams- Roger Inc 
1973, Steamier and Rolfsmtrer 2000, Stewart 1940, Von Loh 2000, YoungbloodetaL 19S5a 

JUNCUS BALTICUS SEASONALLY FLOODED HERBACEOUS ALLIANCE 

Baltic Rush Seasonally Flooded Herbaceous Alliance 

AlIIAJOT COSCXIT 

EjTvxroitrrxfnt Plant associations withxithis alliance are widefy districted in wet, often alkaline places, from the 
plains to mcunums Elevatkn ranges from sea level ii California to 3500 m in Colorado. Mcsfiane plant 
associations can ocair on altanal terraces, floodplains, overflow chink, seeps ,meadows,andnear sjrags Sites 
are typical^ gentle (1*3%) slope cei all aspects. Barbour and Major (1977) state that Jiotau Mticrg occurs in 
noathem California coasul salt marshes. 

Soils are mineral wtth daric suf ace haang cMiimg large amounts crfwell-decoiiftosed organic matter 
(Mgrmd Jensen 1982). Soils are MoUisols, or rarely Ehtisols Soil texture ranges from silt to sandy loam Water 
tables are catenates near the soil surface inearfy sumner, but may drop below 50 cm by late August Soilreaction 
rtngesfrcmneutral to inildfy alkaline (pH7.0-S .0) (Hansen et >1 1995) 

SaJu exigna sivublands , Dts&cNu sptcara marches, or Carex spp . me adows occur a\ adjac ent wet :■ i . u i ■ . 
areas. Sarvobaaa vemticiikffra tnd^mu?VrmVtoi^rtdm&]arabo<an^\<few alluvial teiraces and adjacent 
hilislopes Abiti kuioc&pa* Piceaengelmannn. Pseikht&i^mmmsn f utiPcptdta&-fwiikridesfQxtiX$ t PBiiis 
eth&s- JI^vm,: ispp . woodUiids ,*i\d Jnram^Tin^uiij^ojn^miblands oc cur cri adjacent lullsl^es 

Veftfatim: Plant associations wtthin this alliance are classified as seasonal^ flooded, temperate or subpolar 
grasslands They are dommatedby a thick stand erf 10-9S& cover of Juntas bcdtkia y a facultative wetland species. 
Other gruninoid cover is minor, but can include Car*\peUtia (= Carex kowgnkxa). Carex agiiatilu* Carex 
caneiceru* I*\tvits cinerew. Deschampnacaespuasn Ifordetmjtibatjm y ca: ty&vbctiw ai?'Ouie$ Tarb tovtr is 
typkally minor andmay rxthdt ActelUaiutJItfohian, ttsmi&sot8ie7)&u>ix Getm macrt^r^Jhm. The plant 
associatiimfran California is cceiposed of Biinch2u sptcata Carex fyrtgbyei Carex obiupta^trd Sclioeitoplecnif 
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rvbtanu (= Scirpiurobtaaa). Occasional^, a few tree or shnlb seedlings arepresuttauiwimg?0p'i*iJi 
angttstffolia DasipfiQTafiiuicoia up Jteribraxia <= PeMKgttnthubsftonbinkicO^txxiSc&xexigixt. Stands often 
contaii idratm species ,e £.>PoaprGtensi&*nftPhUtmprateme. 

DyiL-ordu In low-dttuntance areas ,the Jrotcits &itatf a stands d this alliance appear to be a stable, late serai 
[amndii ihey oc oj)y frequently nundated swales andwet,low- to mid-elevation sites (KittelandLederer 
1993). However, in some areas, stands of ihrs alliance maybe considered to be gi 'iiL^-iL'tn' d (Padgett et*l 
19S9) Tttnciii balticiis is considered anitcreaserdue to &s low forage vtkie andhigh tolerance to grazing (USFS 
1937 as cied mKiteletal 1999,Hansenetal 1995) Itnsually increases ex abundance onsiesfcomerlydcininated 
by Dtsc)xmpsmcaespitoia<x Cakma&'O&tu ccoiafi&uu Neax^ f pure stands erf Jistcus taftzna indicate that the 
siemayhavebeenheavfy grazed inthe past (Hansen et aL 1995). 

AlLIAJtX SotTFttCE 

Autiwrr ECSP6,M0D D, CULVER, MP, West Hoitifer A 1374 

Referoufi Baibour and Major 1977,Bhdrt*metal 1971,EfrooksandClemants 2000,Brotherson and Barnes 
1984,Etarwnl982,Bunin 1985, Clowe and Clausniser 1997, Flowers 1962, Grossman ettl 1994,Hansenetal 
1988b, Hansen etal 1991, Hansen etal . 1995, Hess 1981, Huston 1987, tones and Walfod 1995, Kaitesz 1994a, 

KittelandLederer 1993, Kite 1 etal. 1994,KitteletaL 1999a, Komailcovt 198d , Kovakluk 19S7,Kunze 1994, 

Iteming 19SS,Miiini*g and Padgett 1995, Mitel 1973, Mazand Graham 1982, Ofaon and Geihait 1982, Padgttt 
1982, Padgett etal 1989, Rawusla 1992, Rector 1979, RrturdetaL 1996, Roberts etal 1992, Sawyer and Keeler- 

%* 1995, 3*?e et aL 1986, Sneddon etal 1996, StoTart 1940, fifty and Jensen 1982,Wa*ser and Hess 1982, 

YoungbloodettL 1985a 

JUNIUS BALTICUS HERBACEOUS VEGETATION 
Baltic Rush Herbaceous Vegetation 

& pair Co jcxi t 
Environment Hus widesjveadherbaceous wetland ccenmuuty is fca^throxiglmitwesttmNorih Auiei::* 
El* -itMnrtngis from 1420-3500 m Stands usually occur as small, dense patches ctiflat to genty sloping sites near 
seeps and streams Stream channels are highfyvinabk nstze and type rangingfroninaixow to moderately wide, 
and deepfr entrenched to very sinuous (Kfitelet »1 1999). Soils are also variable andrange from alluvial santy and 
wen*(frained,to poorly drained sily clay k>am,tocffguw, however, soife tend to be fittr*texued,altaln andmay 
be saline (Brotherson and Barnes 1984,Kitteletal 1999, Padgett etal 1989). Cobbles and prolan common on 
muiy s&s.indglevedandmottledhciizons are often present because of flooding or high water tables (KitteletaL 
1999). 

Vffrtatkm: This association is chaxacterrsedbyalow (<50 cm), dense grammoid layer domnatedbythe 
dnzamtora perennial JjOTUfdatafra Miior cover of Care* species, mckidng Cdmo^KtfiZii Care* praegractfu. 
Carextvbrmc&isti or Carex itmcrdata, is often [resent. Other ccanmimgranunoidsiictade D*sc)vmp$ta 
caeipitosa ZhsncJUu spicattt Gfyceria striata H&'deimjiibatimL Mdti&ibeTgia cupeiifoha PJiteim aJpmrmr ,and 
Sp&vboUa ahvtdis Ttsh cover is geneitQy low , but niayiic hide CtfthaUpto&epc&ct Gkannumfiwa 
MatiBtihemian steU&im. ftmex aquanaa. Cirsitan scanosimt (= Cirsuwt rjogatnml AchtUeamit^fcUiaa^ 
PotentiBapktitemu, Pofygmnan btitortauk*. DodicaXheottpttfchetUtm ,and bii mnuMritmu Slmibs are not 
common, however occasional &tfuspp*inayoc or. Some stands maybe codomnatedbythe introdacedperermial 

: d grasses Poapra&uu asAgrosoi srofotitfera- Other i«rodacedspecies,sud\is Taraxcxtm qfficijxtfe* T^fohim 
spp , Cinusm atvetue, Laemcastrrwki Phferm pt-a&me ,*nd Dwiop\-n&/ vitermedum >m*y ot cur n disturbed 
stands. 

Dyrurrucs: This association is consideredby scone to be a grazing- kiductdcmmi^ because Jibxiu bcdticw is 
tolerant of grazing (lowpalatabiliy whenmature) and increases wih grazing disturbance (Hansen etaL 1995, 
P*dgettet al 1989). Neaxfypure stands of Jidkm iwtef/^ may indicate that the site was heavify grazed in the p»st 
(Hansen etal 1995). However, das association also ocatrs as a stable, late-seralcaxmnnity in areas iTihloiT 
disturbaaue (KittelandLederer 1993), 
Ruilir Ati«fiiticTU 

* Eleochansptlustris- JuncusbalQcusHeibace<«sVefftabon{CEGLO01835) 

• Junms baltktis * Carexrossn Herbaceous Vegetation (CEGL00 1839) 
t:R-ail: i\ Revi«ns G5 (96-02-01) 

C«rtuMitfs: This associatica\B often considered to be a grazing-inducedconixMnity since it increases wih grazing 
disturbance. 
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Km?* This BtlknBh\Tnmftdowcaimau\^ iifoimd^Tile^throii^\oxttth« western Ifttited States, ranging 

fnm South Dakou and Montana west to WashingtcBi, south to possfrty Califonua,andeastto New Mexico 
Nations CAUS 

St*t«/Pr«v»*t* BCS3 > CA^ ( CO;S5 > n>:S5 1 MTS5»MM:S4 1 NV:S?,OR:S5 t SD:S?,UT:S3S4,WA:SJS4 > 
WY:S3 



■Soi 

Anthers IDuke.iBCd.D F*ber-Langendoen,mod K> Schnlz,WCS Ccnfotau* 1 Itartififf CEGL001838 
Reffresues Baiter 1984*,Bourgercii*ndQig£lcingl994,Efrotherson and Barnes IPS*, Bunin 1985, Cowardmet 
*1 1979,DriscoIlet*l + 1984, Rber-Langendoen 2001, Flowers 1962, H*Umd Hansen 1997, Hansen et*L 1988b, 
Hroenetd 1991, Hansen ett 1.1995, He** 1981, Huston 1987 Jones tndWaXcvd 1995, Kartesz 1994*, Kiael 
andLederer 1993,Kitelet*L 1994,KiaeletaL 1999*,Kanajkov* 19S6,Mam»g 1938,Mild*viietal 2000a, 
l&ael 1973, Mas*ndGr*luml9S2 > 01icci*ndG«h*n 1982, P*dg*tt 1982, P*dgettet*L 1989, Rector 1979, 
Rxhardetal 1996,£hupe etil 1986, Stewart 1940, TOw and Jensen 1982, Wasser and Hess 1982, Youn^fcloodet 
il 1985* 

SPARTINA GRACILIS fEASONALLYFLOODEDHERBACEOUSALLIANCE 

Alkali Cordgrass Seasonally Flooded Heibaceous Alliance 

AltlAJTCX COSCX1T 

Envxrcnrarnt This alliance tffc\Tndonv:meredlow*elev*t3onsitesof ihencilhemandwestem Great Plains, and 
innonhempceticatsof the Entermountain West* Elevations range from 716 lnsnMcntan* to over 2200 m in south- 
central Colorado Loctaons svppoxtingthis alliance are moist, pocrrly drained, often alsibne areas *knge[foiner*l, 
intemiineni or perennial streams, as mllu nTaks,me*dows,andfto margins ctf marshes and pcnds Jones md 
VAlfraxL (1995) report that stands oc cur along krtT-^dieiit,3amU,nMii\d*mgaeeks J Kitelet *1. (1999)fow*d 
stands oninoist sandy overflow channek and backwater areas of l*rgt risers on the eastern plains of Colorado The 
water tabk is typical^" high, with±\ liuof the surf ace, but the sites *re not permanently flooded Soils are f ine- 
texttired,andrangefroinc}aysto srlt*loam,andtiAufysliglitfr to moderate^ alkaline (Ungar 1974, Hansen etal 
1995). Soil water movement is r*pid enough to preclude flw uamdrimd salts in the surface horizon 
Vtfttvbmk: Has lower elevation alliance isdomsiatedbyUUperennttlgramraids* J^ftrtt^vOT2U& 
donmant,althougt\ cover rnay be moderate (30*60%) Vigcarousgrowthfromihizcines allows this spec »s to 
sotnetinesfonnpure stands Other gramirwi&present, and occasional^ codcaninant,caninc)Lide Schoenopkcna 
ptotgem (= Scirpia piaigeml Jitncm batacta ,and PaKopynm smifim.FaSb specie s present tend to be weedy, such 
*s GmUu j^usnua GA<v?rteafepirf?&T,indXnMtfiijaii inau. These fctbs can be someiThat abundant n 
disturbed locations ,but otherwise are found in small amounts . 

Adjacent rpinm vegetation can in hide RJbes^pp yCJinso^kTmjttasy^^Arwnutaccokt^^ S/xpfiertia 
^r^iMsluublandsonadjacenifloodplaatf Jteorfcrtni meadows or &tot*u£ marshes canoe air on adjacent wet 
swaks, overflow ch*nnek,or closer to open w*ter. Adjacent upland vegetation includes Pa*cop\T/m mitini* 
doaxaiated &ts$Ur&,Artemjjiam&tj£ata&Qxfohivte at Pouts edttfu * Jisnperin momsperma woodlands on 
surroundsig hill slope s in Colorado 

KhflttmUs: $OTfwfrar?ZzJ tolerates alkaline soils to the excision of other species ttakotokrttesbuml by 
flood deposition andreadilyre-sprou^pushingup sharp shoots (Weaver 1965). K the soil salinity drop*, the 
community will bee oane dominatedbykssalcaliw*tokrantplarts* 

Stands of QxoiDiaptc toiataiucv* hi^producticanrates, however the rough-edged kaves make forpocr 
forage quality , and i h not readily eaten by livestock or wildlife* Its taQheightarrithkk growth [rovide sh*de and 
cover for wiWhfe and certain bird species (Hansen etal 1988) It canmake excellent hay if cut two cr three tines 
e*ch growing season, thereby reducingforage coarseness (We*ver 1965, Hansen et al 1988). SparthKi gracilis may 
re spend in similar ways to Spmmiapectnxiia- 

Ailiajcx Sottbcxe 
Atfwrr MS RHD,West Identifier A 1407 

Kefermces Baker 1984b, Evans 1989b , Hansen et *1 1988b, Hansen etal* 1995,Hanson 1929, Jones and Wdford 
1995,Kitteletal* 1999*, Sawyer and Keeler- Wolf 1995,lfogar 1972,tfogar 1974b > lfegar 1974c ,W*ver 1965 
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SBAKTTNA GRACILE HERBACEOUS VEGETATION 
Alkili Cordgrass Herbaceous Vegetation 



&miT Co ICE1T 
Summary in Colorado, these wetland ru~' .:'.: iw »have t sparse to dude herbaceous layer erf grasses and grass- like 
plants that is dominated by Sparfiixi g7-a:&i Ffew stands have been documented in Colorado, so its classification is 

Inf cematicei on stands thatoc cur outside Colorado will be added later 
UUrfc & KtttttU GU (94-03-23). 



E.HU3C5T DllTHBTTIOff 

NltMts: US 

Sttftt/Fmvuts CA:SU,CQ:SU,MT?,NV:StMJT* WA? V WY:S? 



■5oi 

Au0icrs WCS Cen&dmif 3 Idorti&fT CEG^COIfSS 

References Baker 19S4b>BourgeronandEhg*lk:ngl994>I)nscolletal 19$4 > H«i\s<m 1929, Sawyer and Keeler- 
Wblf 1995,tfac*r 1972>Ung»r 1974c 

SCHOENOPLECTUSACUTUS(SCHOENOPLECTDSTABERNAEMOr^ANI) 
SEMIPERMANEN1LY FLOODED HERBACEOUS ALLUNCE 

Hardstem Bulrush - (Soflstem Bulrush) Semipermanently Flooded Herbaceous Alliance 

AltlAVCZ COSCXIT 

Eirvnoiimen* This relatively widespread attune* ocairs on pond and lake margins >andinbadewater areas Itako 
occupies basins rinfli waterubkmiyremanrelativelyhigli,butcan drop belowihesoilsuiface late nthe 
growing season. Elevations ring* frcmsea level m coastal areas to 202 5 mn Montana Stands erf this alliance are 
floodedforinostorallcrf the growing swan Stands canhave water from (prosed soil) to approxmately 1.5 in 
deep , but usualfy axe less thanlin(Toktead 1942, Steinauer 1939). Wilun a stand, water levek can vary by tip to 1 
m durngihe year (Toktead 1942). The water can be tosh to mildly saline throughout most of this alliance's range 
(Stewart and Karmud 1971), however* in the Nebraska Sandhills some stands occur in moderately aJka^ra water 
(Steinauer 1989). Across ihe range of this alliance* soils are deep, poor ty (kaaudiiuck *peat, or mineral* Adjacent 
t?etter sites are typicafydouunatedby ftp/*? iaqfrfor, while drier sites suppcttlurbaceousccaniirauties domauted 
by Care* spp *Poapratemu <x od&i grasses 

Vefrtntwit Hus alliance is found intheinidwe stem and western United Slates and central Canada. Vegetatim is 
dwactenzedbyinedimtotattgraittiwidswhidxtypu 1960). The 

vegetaticn is moderately dense to dense. Seme stands are heavfydcaminatedby one qxvrq Schoenoptectiis species 
while others have several gramiiwidsccmnon throughout the stand The most abundant species are typicaQy 
SclioenopUcua acittm (= Scopm acwal Sclioencpkcrns fhxianlu (= $ciTptfsJU&iaBk£)+md SchoencpUc&v 
tabemaemo*$am (= Scirpm tabemaemottt&n). Species cconposibonand abundai > can vary from year-to-year 
depending most^ on water levelfliictaations. Inmost years , typical species mchode Lemiazpp ^PJiragmius 
oitiTraZti. SchoenopUctm americeona (= Scirpia mvenc&aa)(n*tet]MM stands). 2HglochmmariBma(ii*htik& 
stands), IKpha ktttfoha, and Utrictdariamaercrhba- Poumogetonspp. often occur in the deeper parts of stands of 
this allianc t and where emergent species are not densely packed. Shrubs, rah as ScdLxspp >are not cannon >but 
may become established in shallow water areas. During drougfrtStSpecies more tolerant erf low water* such as 
Pct\ gmuan mtiphibiim >w*y nvade and alter the speciescoixpositionof stands erf this alliance 
DyivCTrdis Shtmoplactm oafis and ScJ&empUctits tabenvJe7tiontatxi are earfy colonizers of sukabk habitats 
(Hansen et al 1995), and are able to persist under wet conditions ^cJscett^pUcms spp. stands are generalfr 
considered permanent wetland coumnnlies. They wiUremaatti place unless the hydrologic regme isseverefy 
altered. If water levek have fallen* stands erf this alliance can bum ineiher late fall cc early spring. Stands of 
SeJioencq&cTiis are important to wildlfe species .especially birds > by|rovidng cover and nestng habitat. 

AlLtAVCX So trees* 
Arthurs: MCS.MQD.MS.REID^MPASdwtst Idotfifiei; A1443 
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RrffTffu« Grisly etal 199S,Faber-Lang*ndoenetal 1996,Faber-Langendoenetal 1997, FSke 1999 > Hansen 
tttl 1991, Hansen etal 1995, Kunze 1994,aitih 1991, Steinauer L^StewutandKanoud 1971, Tolstead 194:, 
Weaver I960 

SCK6EN0fLECTUS ACUTUS HERBACEOUS VEGETATION 

Haxtisttm Bulrush Herbaceous Vegetation 

EnofrjT Co nstT 
Errraeiim*rt This association is a coHouneniergent herbaceous wetlandfoundmostysx the tuerior western 
U S. Elevaticrtsrangefroinnear sea level to 2030 m. Stands ocatr along taw*gradieitf>meanderittg>tisually 
perennial streams ,rr;erfk>odpkmb*st\5 and around the mucins of ponds and shallow lakes <^*ci*Ify ti 
ij.i:!-T^rmts. Some *ite* arefloodedmostof dttyearwidiabor. lmof freshto somewhat saline or alkaline 
water. Other sites ^howeveriCfay up enough ii late summer to where the water table ckops below the ground surface , 
though the soil* are stillparDalty saturated* Soils are general^ deep, organic, alkaline, poorly A kited and fiw- 
textured, but range ti soil textures frcm sand to cky to ccganicmudc. The soilsinaybenoniialorsaliie* 
VtfetitieiL Ths wetland association is characterized by a dense ullheibtceous vegetation layer 1-3 mtaUdiat is 
domnatedby £e)&enc$>tecnii acting (= Scrrpm acatia >, often oconrug as a near monocufcure. Associated species 
include lot? cover of Mertihaarvemu. Pofygatnm cmplnbiim, Sagirtcojalartfciia,n>d species of Carex Sleochc&ii. 
&4»?:i>and?tpftx Early in the growing season or at the more permanent^ flooded sites ^aquatac species such as 
FotamogetGHvpp and Zfmyiaiiin&r may be presets to abundant SUndsof this association coroatnno tree eg shrub 
layer,butafewsfteshavebeenimdedbydtt introduced shrub Ibntrtmspp 
ftyrumifs: 
Sknftar AisooatiMv: 

• Schoenoplectus acutus- TVpha latjfolia - (Schoencfriectustabemaemontani) Sandhills Herbaceous Vegetation 
(CEGL002O3O) 

• Schoenoplectus acutus - (Schoenopkctus fluviatilis) freshwater Herbaceous Vegetation (CEGL002225) 

• lyphaspp - Schoenoplectusacucus-MixedHeibsMidifestHeibaceous Vegetation(CEGL002229) 
GR*nk & Rtisttu 05(96-02*01). 

CttftAenfr: Ih*5 association appears to be somewhat variable in floodregoue It is flooded less tine than some of 
the other ScJ&enaptectm rei^uassociaticartsiitiussem^eimineiuty flooded alliance stands itttadedn 

thisassocatunoccun'ttgnaseasonafyfloodedltydrologic regime However, stands describedby Kunze (1994) 
from western Washington were pennanenty flooded with shallow water (about lmdeep). Additionalresearchtf 
needed to determine :£the different hydrobgicalregmes indicate a need to split out new associations 

&83CKVT Dtf TBXB9H05 

Kmfe: This association is a common emergent wetiandfoundinostty in the interior western U.S. from Washington 

to Montana s outh to Calif omia , Nevada and Utah. 

Natiou US 

Strtti.Tmvues: CA:S3\ID:S4,MT:S5,NV:S* OR:S5 v UT:S?,WA.S4 



Soi 

Au0t*ii KA. Schulz.WCS Ctttfitant: 1 Idettifitr CEGL001340 

Referencei Bwsgeron and Ehge long 1994,Bundyetal. 1996,Dethier 1990,DriscoDetaL 19$4 > E?ans 1989a, 
Hansen etal 199 1 , Hansen et al + 1995,Kunse 1994 



SCHOENOPLECTUSPUNGENS SEMIPERMANEMLY FLOODED HERBACEOUS 
ALUANCE 

Threesquare Semipermanently Flooded Herbaceous Alliance 

AixrAiTcz Cob cxit 
Environment Plant association widiii this alliance ocav in sabne meadows ,de|e:essions t playas > andriver 
valleys iithe western Uhxed States. Elevations range from 750- 1380m. Sites are located inwet areas such as along 
smaller streams and the edges of m*i*hps,pcrLd5,indplayas (Hansen etal. 1995 > BundyetaL 1996 , Jones and 
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Waif ord 1995, Watford 1990) Alihougi these sites are often subjectedtoarondationfapto L5m)indu early 
seas<m,they are ggnerafyfree of funding water by midstmuer. GunUhnter levels m often at cr near grand 
surface (BrothersonandBames 19S4) Soils are typicalfrEhtisolscr hfoUisob Soil texture ranges fraurcUy loan* 
to sandy loam, and the soils are coEtnonfypocrtydraiud. Soilreactionistypicalfralubne (pHS 5)(Stefiuuer 
1989, HansenettL 1995). 

Adjacent wetter ccmnnnities are usually dominatedby Fleoehari&pedit&Gis. I\p1iala0fofcam 
SchoenopUcna nfttfm candcminatedw open water, fix Nevada , adjacent coimimities are dominated by Sartobcmu 

Vtfrtatian: Plant associations wihin this alhance are classified as seinjpermanentfr flooded temperate or subpolar 
grasslands. Scb^ewpUcnss pttngem (= Sevpw ptotg&u) dominates the grammoid layer, fcumg dense stands. 
Other ccnmonheibaceous associates ivhde SiiatdacdteecJjfomu, ^artoiapecay^xa IrftJifeti&ergiaasperlfcdia 
DtiticNu jprca&r,and Riqtptawtaritma Chenopodum i}teatnan y Mmofcpis mataRi&ia^tnd Ptcra&iEOpm 
oppojirtfokatxt mnetatts abundant on less saline portions of the alliance . In eastern Vfyouiiig, Hwrfetmjttba&ou 
vy& Ifa'deianjubobm up. inurmedtom (= Hw&im caisptfosum) are present 11 most stands in small amounts 
(Jones and Walfonl 1995). 

D;.ii'du(c Hansen etal. (1995) state ih*i Schoenqrfectra ptBigem is an eaty colonizer of suitable habitats and able 
to persist under wet conditions. It is tolerant crfalaliu conditions .but does not require a(Cionquist et tl 1977). 
Because of dw wet soil conditions mdiggressive growth of ScfjoenopUcms pioigem y other species can be preceded 
fkuntiw sites. Disturbance can cause die establishment <£ mcreaser species such as Jiavia bedBtm and Hordeim 
j>&ttan.Loweriigthe water table may dry die see andresukit a decrease of $choempUcti& pungent. An ticrease 
in sahnitymay increase alealiw-tolerant species. 

Xlli&mcr SotrFcxr 
AvdMrs: D CULVER, West Idoittu* A 1433 

References Brotherson and Barnes 1934, Bundy etal 1990, Cronquist etal. 1977 ¥ F*ber-L*i^gendo«\3t al 1996. 
Hansen et al 199 1 , Hansen et al. 1995 , Jcme s and Waif ord 1995 , Kite 1 and Lederer 1993 , KitWlet aL 1994, Kitelet 
al. 1999a,Leska 1939, Stein*u*r 19S9,Walford 1996 

SCK8EN0HLBCTUS rUNCXNS HEKBACE0U5 VEGETATION 
Ihreesquare Herbaceous Vegetation 



•Co: 

Envtrcnmm* Stands of this widespread association are i ound throu^tout Huch erf die western U.S. inappropriate 
wetland habitat. Elevatictts range from 1000* 2400 m. Stands occur along low-gradient ,nieandemg,usuafy 
per enniil streams , around die mar giis of ponds and marshes , it low- tying swale s , and abandoned or overflow 
channe Is i*eredw soils remain saturated. (Hansen etal.l995 > KitWletal. 1999 Jones and Waif ord 1995, Waif ord 
1996) Et also occurs on silt and sandbars w&hindu idxn channel Soils are genmltyderivedfrcinallOTijmand 
are fine-texctred, black, aAcaliie,crganic anoxic wflhgkyiag Soils range frcennonnal to stliuiTihpHrangmg 
from 7.4-9.1. 

VefftaiMn; Hus widespread wetland association is characterized by a dense ,0.3- to 0.6-mtaHherbaceous 
vegetaticn layer that is dominated by Schoenoptectta ptsigem (= Sciipits pfftgeta) Associated species mclade 
Schoenopttttiis m&itimis (= Scirpta naritmuiX Spcotiiw gracilis. HordetmjiibatiM. Patccp^Tim smtivi Jioiciis 
bc&ttcus. FUocham pahntm* Lemnxmo&r, Szgittana Iar\fcha^tnd ftphaspp Stands erf this association contain 
no tree or drub layer, but a few scattered tree sand shrubs may be present, most camirtinfy Pcpr&u deltouki Sedix 
amy gritifouki. Sah\ tttgtta &mpt)oricaTpQS ocadenutiiSyW: SarxobaBis xemtKtdatus. 
Dyiu«fdj» Stands c£ this association axe flooded in the spring (Larson 1993). 
Su \1l\1 Asicciiticns 

• Schoenoplectusamericanus Western Herbaceous Vegetatiai(CEGL001S41>-stands are domiutedby 
SchotnopUctm americamis instead of Scbotnoptectia ptiHgnu 

• Martina pectJnata - Schoenoplectuspungens Herbaceous Ve^tation(CEGL00147S>-Aouldprobabh r be split 
into a Spmwiavypt and a SeixwiopUcTiii pmigem type . 

Gtaric&RtiSttU G3G4 (98-04-09). 

Ccmmmts ft&ildavtx et al (2000a) deserved 5 Sehomoptectits pungrm <= Saiptx protgew) zoaixxBxsyTypts 
fanNnrlfeiko. Most are c odominatedwiih an associated speeds listed indie vegetation desmption, eg. ( 
IUccTmwu pah arm. DuticHu spicata Paipahon &inchm ,and Sqrssenm 2oniftvrAir,wid\onebenga 
SeJtcencpiectiis ptatge7ts lAmoxyp* Comxumy TVpereported&omdu Gila RR*er basil. Uildavinetal's (2000a) 
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concept erf this coimjjnjty type states that it can be dominatedby&h&rap&r&ijprat^t'Ttf (= Scnpt&pioigem)<x 
Sehoenoptectiii anient ama (= Srirpta ounw = Scvpm ohmi) H-: isen rt al (1995 .1 sc inc) ide 
&toe?MpJeVrti: emertcmna n their SciJpr&piotgeiu Habitat Type. This tssociatimneedsfurtherreviewto clarify 
whether to iulude stu\ds where Schoencplectw pisigem is not the doumant species. 

Rm^e: Ihis community is found in the western touted States auhe titeimouftUiabasins,aswellas ei western 
parts of the &eat Plains ^frotnbfantana south to Cokrado , and west into Nevada, Utah, and Uytmns. 
Nitkou US 
SmoTrcrauei: CO:S3 v KS:S?,MT:S3 v ND:S? l NM:S?,NV:S?,a).S\UT:S2S4 1 WY:S? 



Aufrm: GP Jones,mod K . Schuh»\V 1 :".: C«nfidmct 2 Identifier CEGL0015S7 

Kefermces Bourdon andEtogelsng 1994, Ifrotherson and Barnes 19S4,Bt»dyetaL 1996,Dnscolletal 1984, 

Gleasan od Cronquist 1991, Grew Plow Flora Assoc ittkn 1986,Hansenetal 1991, Hansen etaL 1995, Jones and 
Wilford 1995,KittelandLederer 1993, Kittel etal 1994,Kmelet *1 1999*, Larecrn 1993, Lauver etal 1999, 
MTNHP 19S8,MuldaviietaL 2000*, Watford 1996 

TYPHA (ANGCSTIFOLIA, LATTFOLIA)- (SCHOENOPLECTUS SPP.) 
SEMIPERMANENTLY FLOODED HERBACEOUS ALLIANCE 

(Nanowieaf Cattail, Broadleaf Cattail) - (Clubrush species) Semipermanently Flooded 
Heibaceous Alliance 

AlLIAVCX COSCXIT 

Emixcnrrxtnt Hus alliance is f ciuid most conanonfr along lake or pond margro,slow-movng ditches, in shallow 
basins, adjacent to stream or river channe k in wetnsad^o^o^?* > *ndocc*sicflulfyiinvtrb*ckwturs + El*vtticcis 
range from near sea level to around 2000 m in Colorado Sies where this alliance occurs tie typical^ 
semipermanent^ flooded, rtundated with 30- 100 cm of iiater throughout the yen. Lacustriie cattail marshes 
typkalfyhave a mads -bottom zcttebcrderagthe shcre line, where cattails are rooted iithe bottom substrate, and a 
floatingmatzcrie, where die roots grow suspended n\ a buoyant peaty mat. 2)p/ia flwjijs/ptolra can grow a\ deeper 
\?ater compared to ?ij^fo3fo2ztf,akhoughboth species reachmaximuin growth at a water depth of 50 an (Grace 
and Wetzel 19S1)* Soils are characterized by atcuraUatiQns of organic matter over deposes crffiu silt md clay 
(Hansen etaL 1995), or loaais,san<fy loams, or coarse sand (Jones and Watford 1995,Bundyetal 199<S). fypha 
often occurs ti pure stands, and can coknize areas recenty e?q>osedby eiher natural or humm causes. 
Adjacentherbaceous wetland vegetation types can be dominated by species of Sciipia and/or 
ScJioenoptettiiS, Carex.ct FleocJsaru Riparian sirubland£crfcB:e*ts2\ckHle those douiitatedby species ci Safrx 

Vtfftaticn: Hat *Hi*nce, is found at low to moderate elevaticra in virtual^ every state in the Uruted States and 
probabfrinost Canadianprovrues* It contains stands domiutedby TSpJiaan&xtjfoiiatRdtor ftpto Jazy&fei, either 
alone or in con£)ination\7iih other tall emergent marsh species. Associated species vary wide ^; in the central and 
western Uhied States, they include many sedges such as C<v*.\ aquaniu, Caie\ ro&rrata CarexpeUtfa{= c<uv.\ 
foHug7WjaJ,andbukushes such as Sci&ei&pZecnu amencaniu (= Seitpta tmMricwma\ Scho&Kpttctia ocimts (= 
Sctrptts central Schoenoptecton taberttaemontanx {= Scxrjna tabe?7ttmiontani) y *ivi SchoenopUcna hererochaetris 
(= Scnpta heterochaetia). Other grammoidscantickide 7i£jnjjspp., Steocfxjm zpp t ar GJircrraspp Inthe 
central and eastern parts of itsrange,broad*leavedherbs such as TJiehpteru pcdu&tnj, AicUpias incamata 
Impazetu capewii. Sagutariaktitfcfoi ScitMlk8iatatiiiflw<K Spargattiim etaycarptm* Hibuciatao&chetXQS+wd 
Verbena hattaut*rskyy>* fee sent Indie west,fc*bs may include Meitlhaarvemu. Potrgotnm ampfabuwL 
Sptiobuau ctHaom andmanv others Floating aquatics such as Ifmmumjcr may predominate ex deeper zones 
(Anderson 1932 , MKNHP 1993 , Hansen et a! 1995), 

Dmw u< s ^ptatf^tf/ifa&r occupies undated and disturbed grounds and can tolerate deeper water andhi^ur 
alkalinity levels than TSpJiafanfotetiiGxikt PUa\s Floi* Assoc -*.\xt\\ 19S6)* Rpiw species are prolific seed 
producers, spreading rapkty to become the early colonizers of wet miural soil and will persist under \TetconditoB 
(Hansen etal 1995). Roots and lower stems are we 1^ adapted to [colongedsufcmergence, but periods erf draw- down 
are requiredfor seed gemination to occur (Hansen etal 1995). These are uponaM wetland commmities for maity 
species of birds and iTaterfowl* Hansen etal (1995)reporttlutixMonuiu heavy livestock use may convert stands 
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AlLIAVCX SOVFOCE 

Antitcxs: MCS,M0D MS REID,MP,fc£dwest Ifcnlilki fl 1 1 TiT 

Keferouts Anderson 1932,AjrfeIbaanl9S5,Bt»dyetaL 1996,Btnii 19S5,Qffisty 1973, Eggers and R*ed 
19S7,Faber-Lang*ndoenetaL1996,race 1999, Fbu 1994b,Fbtiet al 1994. Grace and Wftzel 19Sl,Gn«t Plans 
Flora Assoc iation 193d , Hansen et al 1991, Hansen etal. 1995,Hoaghnd 199Sa,Hoaghnd 2000, Jones and 
Walfonl 1995,Kmelet al 1996,Kmeletal 1999a, Komaikovt 197<S,Kanaikova 195(5. Kovakhfc 1993,Lndauer 
197$,U\dauer and Christy 1972, MtWHP 1993,Masek 1979, McEachem 1979, MischandGosselink 1993, 
Mohlenbrock 1959, Mildavn etal 1993b, Miklavn etal 2000a, Padgett etal 19S9, Sawyer and Keeler- Wolf 
1995,Segadas-Viama 1951, Sinkns 1931, Staiith 1991, TNC 1995b, Tolstead 1942,Vd\aitcttl97$,Youn#loodft 
il 1935a 

TYPHA tAIirOLIAWETERN HERBACEOUS VEGETATION 
Broadleaf Cttttil Western Herbaceous Vegetation 

Elkmb^tt Co jcet 
FMirrnniTnt Tlw widespread toixmiinity is foundakng streams ,m 

likes Elevations range frcmnear sea kvelto 2000 m. Sites are nearly level Hie soil is saturated or floodedf or 
liuchcrf the year fr«nfreshwater sources such is springs or streams. The alkvial soils have variable textures 
rangiRgfromsandtoclay andtisuafy with a higH organic content 

Vtfftatun: This ccaiuimiy is doiniuted by tydroptwtic inacrophytes, especial^ 7\phaktftfoka^\*bxl\@Q\* 
frcm approximately 2*3 in tall. ftpJwta^fo^ofUnfcams dense ,neax*mtt^^ic stands (70-9Stt cover), almost to 
the exc&ision erf other species Other species typical erf wetlands may be found n\ lesser amounts in ttiKonmn^; 
amongthese are shallower water einergents such as Carex9pQ,JIeocharuvtacroitae)na Sleochatii pakatnX 
Gly<eriaspp y JiQiciisbatna& Jiovta tonvyi Mentha an wisti, Scfsoenopiecbis acitfiv ^md Ver&sca zpp In deeper 
water, Lewmantitwr, Potamogtt&isgp ^Sagittariaspp y AzoUafiltiiikndei,*R&Gfix»x aquaticsmay be present in 
trace amounts. "Sice amounts of grasses iikt Agro&m stdotitfera BecfeR&asaixzig&foie. Har&tmjitbanou. 
A t htei . V:" jr.-. acpertfoiia. and Phalanx ariQidbsaeeamAy also be present 

Dyrurrucs: This association is dependent onflood^andhi^xiTiterublesfromflowB^fresluTater sources, such 
as streams and seeps, and does not grow well in alkaline or stagnant water (VcnLoh 2000). Disturbance greatly 
increases the totalnumber of species present (Hansen etal 1995). Typhaspp. produce abundant wind- dispersed 
seeds that allow them to colonize wet bare soil sites quickly and to survive lmdn wet cmttmu (Mrldavn et il 
1999, Hansen etal 1995). 
Sirabr AfsooatMis: 

• Schoenoplectus acucus - T^pha latifolia * (Schoenc$lectusttbenueinonuni) Sandhills Heibace^ Vegetation 
( CEGLG0 2030)- occurs in Gre at Plains, but is codommated by 5c})oeyiopUcfiti spp + 

• Tyfdu(angustifolia,domingensi£, latifolia)* Schoenoplectus americanus Herbaceous Vegetation (CEGLO02032> 
*ocairs ii Great Plains, but is codominatedby SehoeiicpJectta spp + 

• TVpha latifolia * ECpaisetuml^emale * Carexfl^stericnu^pellia) Seep Herbaceous Vegttation(CEGL0Q2033>* 
occurs ti Great Plains ,but is codoimuted by JqtasetJm and-Srla^^aqp^c&y spp 

• IVpha latifolia Soivhem Herbaceous Vegetation (CEGL00415<))"OC curs in the southern Great Plains and is very 
similar, butlus not be en reported further west than Arkansas, Oklahoma and Texas, further reviews need to 
clarify deferences* 

GlUift&RtUtttt; G5(94-02*23). 

Cttnuaicntf: This rmmwmvy g| ccmmi tlemEPtfomd miwrywtw system ,but h*s racontd ■*+*» attenticsi 
Consequently ,ihe diagnostic features and species of ttm cammuty arenotwellknown Some ecologists (Hansen 
etal 1995, Rate 1 etal 1999)have include T\phaangn&Bfdha*$ a codomnantn this association .Man 
classification made is needed to clartfythe concept erf this association 

X&xmuT kimnn s 
Ruig« "; \: \;;'oJza Herbaceous Vegetation is wxiefr disixlroted,occunm^ across dw western Urited States and 

western Great Plains . 

Nitwu CAUS 

$t*t«/Pt*vBH*s: AZ;S3,BC:S5,CA S3, CO:S3, ID:S4,MT:S5, NM:S5 > NV:S*,OR:S5,UT:S2S4,WA:S5, 

WV:S* 
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■Soi 

AxiiJui* ; Dr*ke,mod K Schuh,\VCS C«nfidemc: : Ifertfter: CEGL002010 

References Biker 19S4a, Bcwgeron and Baking 1994, Bimdy etal 1996,Bunin 1935, Christy 1973, Crowe 
and Clausni2er 1997,Dettuer 1990,DriscolletaX W^Hansmrtal 1991, Hansm etal. 1995 > Holland 19S6b, 
Jolmstonl9$7Jones and Watford 1995, l^teletal 1996,Kitelet al 1999a, Kovakhik 1993, Kunze 1994, 
La\d*uer 197S,Liid*u*r and Christy 1972,Mts«fc 1979,McEach*m 1979,MiHavmet al 1993b ,Padgett*taL 
19S9,Kauwl*v 1939b, lias etal 1996,Tolstead 1942,VonL(to2000,Yo*ngbtoodetaL 1985* 

SARCOBATUSVERMIOJI^TUSIf^RMm SHRUB 

HERBACEOUS ALLIANCE 

Black Grease wood Intermittently Flooded Shrub Heibaceous Alliance 

AlLIAVCX i- ■: p it: t 
Ejwixcmacnt Sniblands tic tadedti this alliance occur on lowland sites xnthencnhwestem Great Plans and 
central \Wommg Precipitation varies with geography but ranges from 25-35 cm. Elevations range fran 655-2400 
m Stands occur on flat to genty sloping ailuvialftns,tnTices > lilcebeds > 4ndfloo^lixns (Mueggler and Stewart 
19 78, Hansen and Hoffman 19SS). Dodd and Copland (1966)foimd Sarcobanu \etmtcr£&iv Jnassoci*tionwih 
Pazcopyrtm jnmtoonfy m the most arid parts erf southwest Saskatchewan Sits are poorly drained and 
intermittent^ flooded with a shallow or perched water table often within lm depth (Hansen etal. 1995). Substrates 
axe general^ shallow ,fine-te;ttured soils (clay* to silt- loams), denvedfrom*Ifcn r ium,*M\ci;£\ :c^ . ■ ::1 -:^ 
possible (Hirscl\19S5 > USFS1992 > Jcmes and WaJford 1995, Thileniis et aL 1995) Soils are alkaline or sahae, 
although not strongly saline because salt ousts do not generally form (Ihilenius etal 1995) 

Adjacent inland vegetation varies with geography, hi the Great Flams ,£ is likely short* or midgrass prane 
and in centr*l\Wouiing x » typically shrubknds domJnatedby Artemuia Did&xata. 

V*fft\ti<n: Vegetation ktc lode dn this alliance is found on intermittenthr flooded lowland sie s such as sue am 
temces > swales,play*4 and gentty sloping a&uvialfans si the northern Great Plans and Pocky Mountain foothills* 
Tlu vegeutiant^icaty' has moderate to dense cover (Jones and Walfad 1995, Thilenius etal 1995 > WaJfcrd 1996) 
douauted by the cool season mid grasses Ihe herbaceous cover is sparse beneath the shrubs and moderate to dense 
between them The dominant species axe typical^ 5- i in tall The most abundant species is Pasccpyrum nviihti, 
usually accoirpaniedby Bouielotia pvxfiu, Hespero&Gpacomata (~ Snpaccwiata) txi&iht exotics Brcmw 
japw&cw and ifcomitf rrcfc^im + M*diinaan(0 + 5-L5m)sii"ubsaxe scatteredthroughout, titer totalcanopy is 10* 
25%. The shrub layer is dom*tttedby-5frV0£wf , tf lermtct^^a^r&Athpkxc^fer^oha.Arte^uiaoidetKa^ 
and Ovy&othcmtva xtitidtftonis n smaller amounts ^mphahcarpoi ocadniKtfu and Jtftiis aromaBcaixt 
sometimes found inmoremesxmia t ohabiutswiflundusccixixauii^(Hi'sch 19S5) Few faibs are found n this 
ccmuataay AcfalUayntil$fcbtm and OpiQjnapohactvitixi are U\e only species withhigh constancy. Overall species 
diversity in this counnmty is low (Hansen and Hcatfinan 19SS)> 
Dml'hu(\ it to&aftij vei?x2crda?iti ,Btt mtxxy fit\\k*xx*t hatophyteStis tolerant of alkaline and saline soil 

condxionsthat allow a to occur n sies with less interspecific competition (Ungax etal 1969 , Efransen et al* 1976). 

Saixobatix \ermiadabts : ofUnfoimd<msiteswfthhig)iwatertables that are intermittent flooded Hansen et al 
(1995) reported that it can tolerate saturated soil conditions fee up to 40 days. Satxobatitsxervtictdants »not 

3rdmaritybrowsed,butDaubenmi'e (19 70) found that under heavy stocking rates tite drubs will develop a contact 
c anopy . Hansen et al (1995) also reported browsmg damage with he avy spring and summer grazing,butnotedthat 
Sarcobants nnuuldu B moderately poisonous to Iwestockespectaltyinthefa^andsupplemenulfeedis 

recommended to avoid livestock loss Hudson ( 192?) states Out Scc^:cxx:nu vermicitkma canfonuanziipcatantpart 
of winter forage for sheep* FfrewiUtopkill*3^oE*^tiv?mia£^ti, but the sluubwittprmgrtfyresprout from the 
root crown (Daiibermire 1970). 

Ailiajtch: SotrFcxr 
Autiicn K SCHULZ,V/est Idtnttur A 1554 

References Branson et ah 1976,Ifrown 1971 ,Daubermire 1970,Doddand Copland 1966 .EaxdiResoaxce 
Technologynd,Faber-Langendoenetal 1996, Fisser etal 1965,Hamn*r 1964 .Hansen and Hoffman 19SS, 
Hansen etall9S$a, Hansen etal 1995, Hanson 1929, Hrschl9S5, Johnston 19S7,totts and Walford 1995, 
MINHP198S ,Mueggl*r*nd Strain 19SD, Olson andGedxart 1982, Thileninsetal 1995, USFS 1992, Ihigaretai 
1969 s Wilford 1996 
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SAKCORATTJTVERMiaJLATlJS/PASCOFYRUMSMrnai (ELYMUS IANCEOIATUS) SHKU1 

HERBACEOUS VEGETATION 

Black Greasewood/ Western Wheatgrass - (Streaniside Wild Rye) Shrub Heibaceous Vegetation 



*Coj 

Errvtrcnmrrt This coire»n^L<fciTiul on fht to gent^ sloping allj^ 
(Miegglerand&ewml98Q,HansmandHaffn^\19$$).Doddan^ 

vermin dan a m association w&h Pcuccpynm smithit atibr on die most arid parts of southwestern Saskatchewan. The 
soil Is UAuJfy deep cky,sitycky > san^ f cky,ci'toam(Hirschl9$5, Jones and Wilford 1995), although coarse 
sotis tre possible (USPS 1992 , Thilenjns etal 1995). They are saline <x akalite>but salt ousts cti the surface are 
absent (Thilen&isetal 1995 .bat see Steinauer and Rolf sane ier 2000) Parent imurial is iistufyattrvim. Flooding 
&n"mg the spnng is possible . 

Vtgffoticn: HUE rmniw«viyli*<MviH*TW tn d*iw» wptatvm fm»r (Trm*< a»d Walftwri 100^ Thi1«imi< et U_ 

1995). Median-tall (0.5-1 im) shrubs are scattmdtteougbout,withatoulshiub canopy of 10-25% (Hansen and 
Hcffcain 193S t TJSFS 1992). The shnib layer is domiutedby^i7VO&aDtf vemictdaft:: witi vM " : ;?\coy < feiVfQh£i 
AnipUx caneutm. Jfiiptex arg&iua Jrtemuta mdersata, and ChtysabcsHiua xucidtfhnu ex smaller amounts 
^mjtoanctwpm occid&uatu and Sha aromaticam sometimes fcauviiimKemeskmuolubiUtswihn this 
c(mxnmiy(Hrschl9$5)< Herbaceous cover is sparse beneath the shrabs and moderate to dense in between The 
doaniunt species are typicafyO J- lmtall. The most abundant species is Sascopxnm juti/ifr, usually accctxparued 
hy Setae fotsagrac&z. Sivmixjap&Eais, Bromia tectonm ,and HesperosGpacomota (~ SGpacamaa) Ftvrfarbs 
are found mhis conmMX^.JchtUeaviiti^fchim and OpioiMpofyacafUhatx^ the onlv species wKhhigh 
constancy. Other species [resent may bcUe G?itKkkasqna}?'0&a OvertUspecies diversity in this co&xumityis 
low (Hansen and Hcrffinan 19SS, Von Lch etal. 1999) In Nebraska, shnib species cover may be veiy lowland 
sitae pockets m»y contain IfcjflWifci spicazitxx&Sperebehx airoi&j . Ai^grttf taiifflismaybepromiittHt 
(Steinauer and Rotfsmeier 2000). 
Skrvka AfsooatMtf : 

• S>icob»uisveimic\il*&is/E>/iaxse^mojdes Piscc^ynimsmjdmSlini>land(CEGL00I^5) 

• Sarcobatusvennkiilatus/Distichlisspicata - (Puccnellianxtttalliina) ftrub Heibaceous Vegetation 
(CEGL002146) 

GJtaft&RtUttu G4 (96-02-01) 

C^ruaatfs: Compare this association wgh Scoxcbaoa xemicidana /Fhmm ehmeuies - Foiccpinan stuiiisi 

Strubland(CEGL001365)fr<inKewMexKO. 

See Steinauer and Ro¥smeier(2000)fcr a description of the stands in Nebraska . Sarcobasw vetmuuktoa / 
Dizochlu spicc&a- (?ticcinetiiawatt£hana} Sstib Heibaceous Vegetation (CEGL002146)inay be a more stliw 
version of this type . 

El BUT ITT Dt* TUB 971 05 

Rmgt : This greasewood shrub prarie is found it saline habitats in die northwestern Great Plains erf the United 
States and Canada, ranging froinnanhwestem Nebraska north to the Dakous and Saskatchewan 
Nations: CA^US 

Strict /frcvMts: MT:S4,ND:S4?,NE:S2 V SD:SU,SK\WV:S4 



Un: J.Drake, WCS C«rf4aice: 1 idmtifier: CEGL00150S 

References Bourgeron and Ehgels»g 1994, Brown 1971, Dodd and Copland 19<tf ,Dnscollet al 19S4,Eaith 
Resource Technology nd >Rsseretal 1965, Haunter 1964, Hansen andHctffnian 19SS > Hansenetal 19S4,Hi'sth 
1985, Johnston 19S7, Jones and Walfcrd 1995.MTNHP 19SS,Mieggler and Stewart 1930. Olson and Geihart 
19S2, Stenauer and Rolfsmeier 2000, Thilenius et ai 1995, USFS 1992,VonLohetal. 1999 

POTAMOGETONRICHARDSONII PERMANENTLY FLOODED HERBACEOUS 
ALLIANCE 

Red- head Pondweed Pennanently Flooded Heibaceous Alliance 

Alliavcz Coscxit 
ffMihuMUfii Assocmions occwinthe permanent^ irajndated, "deep water "zone of glacial ponds in gentle, 
rolling, facial tenain(Faber*Langendoen ettl. 1997) h Water is ttsualfy 15to>100cmdeep T^pestypkaTfyocctr 
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infresh to moderate^ taackish water (Lesica 1989). The water is generally still, though it may be moving very 
slowhr through be aver ponds. The water »t\^xilfynucntiU'rid\(S»i\d*rs«xindK*ttiar 1996). The underlying 

pirntf imttml k mm << ta Hmartiiy {pntfr r*V*r*m-<^1*fMl till Prradhrtftrtrnt *r* typvlly CMpOStd Crf imi, 

orginx naid,cffim^mixfdnid\^ivei«\ditoms (Ftb€r*Lti^ndo*n«*i 1997). 

Veyrt^tawi: Plant associations wlhin this alliance are :li fifdaspeimanentfy flooded, temperate orsubpokr, 
hydromoiphk*rootedvegeutkiv AH stands axe dominated by aquatic namgdhybs. JbfiHogittmTKtoAcnfKllit 
mostprcmiirant and ccrnspictious plant due to its broad leaves. It dominates the fcvb layer with up to 50% cover 
(Sanderson and Kettler 1996}. Other aquatic associates canrakide Utricttiariamacrorhba (= CArvutanaviri^OTJi 
PatanogetQH gimtmem, £anrsaetdiis oguriEi hfyricptylhm ipica&mytnAPchgmvwt as/pJsbvm (Lesica 19S9). 
Dytiwti**: This aquatic type may provide food a^lubautfc? waterfowl and ai^tkimcroiivertebrates 
(Sanderson and Kettler 1996). 

Al I : ■ 7 i-F Sotrecxr 
Auiha> D CULVER, West Idfiilj&er A 1765 

References Faber-LangendoenetaL 1997, Great Plains Flora Association 1986,Hidcmanl993 > Lesica 1989, 
Lesica 1993,MTNHPnd , Sandersm and Kettler 1996, Sawyer and Keekr-WoK 1995, &ewart and Kanaud 1971 

reTAM6CCT6NiaC)tAJUttONn*MY]a6?HY^ 

Red-head Pondweed- Eurasian Water-milfoil Herbaceous Vegetation 

&BHIT Co JCH3T 

Errvtrcnm#rt This comxamity occurs inthe permanently inundated, 'tieep water" zciw of glacialpcndsii gentle, 
rolling, glacial terrain. Waterisusually 15to>100cmdeep. The type occurs infresh to moderate ly brackish water 
(2300300 ohuis/ciu),but is characteristic of fresh or sightly brackish water (median of 460 ohms/cm) (L* sict 
19S9) Ponds occur at an elevatxm of 4500-5000 feet Uhdertyingparent materul is mixed sedjmfoiy Q>aitly 
calcareous) glacial till Pond bottoms are composed of ixud, organic ixnd, cr mid mixed wid\ gravel and stents. 
Ve?rtaiML Stands are dominated by aquatic macrophyus . Pct^o^L&iitcfiW'&oiin toxft^ r ricptyUi&* zilmiaan 
f=A$TwptpUjm exedbescew) dominated and were both present linearly every stand ti described £&nunapcnds 
(Lesica 1939; k Saxkeyvapectinata t= Poumoge&)ipectbiatia)\i%$ present in about 50% of sampled stands 
Ut7iadariaviacrar9ita(~ Utricidariavidgari&X Potemogtwngraitoniew* Ratnaxt&u aqi&nlu.tn&Pohgvtumt 
axpfabii jw occurred in some ponds widxfresher water. Occtnrencesctf similar commiUties n North Dakota and 
Saskatchewan are sinilar in species coo^osiboi\ k ald\cm^\?or<imo^^?pruriif^wasqparent^mci:e common in 
these areas 

Dynamics: There isivobabty little natural disturbance except Mer- and intrt-arauul water fevel 
Swufcar AsiociatiMs; 
• Stuckeniapectzuta- b^sophyllumspicatum Herbaceous Veg*tat*m(CEGL002003)--occurs lathe same area It 

lacks broad- leavedmicropfytes and is most c cannon ii somewhat more brackish water (Lesica 1989). 
&***:& RtiittU G2Q (96-02-01). 

C^rxAoits Somf authorities consider the native Ncrth Americanplants to be Afl-ricp^ifriw spicanmrar- 
e\a$biscem y \il\ite others consider them to be a distinct species, AAnCpfy&flittta&wtfu* Synonymous 
[(maniifiByhni Bflr«yfr<ftja«rf&HC*iBirihgtt« l&ritj&pttimsjMcalim infamm 

Stewart and Kantrud ( 19 72) assert that both Pctamogetcn richardicnii and A^toqpta- J&on jpicaom are 
characteristic of facial potholes withfresh to sligfttty brackish water mNonh Dakota. Their open water comnjxuly 
of slightly brackish ponds is <tetmMMtedty Potamogrtattrkhardsotvi PottmogtwnpiQiHta* Cer-atapfalhm 
demersisn. Myzopfalltim e.\a&esee>}& (= MiriopfnBtmt qncaumi Raft3Ki&# aqaanlu and Vhictitaria 
macrofhta(~ Utriciitoia vulgaris) (Stewart and Kantrud 1971). Li^ saline ponds in sotvhem Saskatchewan are 
donmatedby M\iiop)nUim e\(tibe*c&ts. Lemiatrviika LenmaxtDsw, PoumofetafipiaHU^ Pottmogetan 
richardsontt and JfrrotftJifrtf loHgirostru (= Pawoicttha sitnigi&x) (Walker and Copland 1970). 

EnOCggT Dlf T&XB9HO * 

Kni^e: Ihistype BrepcitedfromglacialpcttdsatiheiTestemedge of tlv GreatPlainszinoith-cenD'alMdntana 
and probably also North Dakota and Sa&atthewan. 
Nitirau US 
ftatet.Tlraues: MTS2Q 



Soi 
Audwxi: P.Lesi£i,WCS C«n&daut 3 Itariifis: CEGL002006 
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Refaoues Bourg*ronandQig(kng 1994,DriscoHetaL 19$4,Faber-Lang*ndoenetaL 1997, Lesica IPS?, 
Lesica 1993, MTNHPnd , Stewart and Kantrud 1971, Stewart and Kartoud 1972, WalcerandCoupland 197Q 

STUCKENIA PECTTNATA PERMANENTLY FLOODED HERBACEOUS ALLIANCE 

Sago Pondweed Pennanently Flooded Heibaceous Alliance 

AlXIAXCE COSCXIT 

Environment Plant associations mdiis alliance occur ttpcoids in die uiidwestem and western United States 
Stands are foiuidngUculpcaidStOrprarie potholes, indie northern Great Plains arid inpcnds and slow-moving 
water ii Color* do Stands ire betted at shallow (20 cm) to KOtUrtt*^ deep (Im)sMscmloxpexmanntt sundry 
water ,butw:rt\ standing water present throughout the growing season The ponds chmcteristicalhr have brackish 
i?ater (a relatively high ionic coftcentraticci) and bottoms composed of iiud,iia^mixedwtfh gravel and, 
occasional^>organic matter Front material is often facial till The elevaticoicrf the plant associations ranges froni 
150-600 inmdie Great Plans to 1200*2950 mm Montana and Colorado Adjacentvegetationisnudgrassand 
tallgrass prarie on the plains , and €&e\ aquanlu and CareMtfricidata wetland* tiCoteido 
Wfftatiwi: Plant associations in this alliance ocatr m glaciilponds, or prarie potholes, si die ncrthem Great 
Plains and ia ponds and slow*moving water i\ Colorado. Submerged aquatic macrophytes cover at least 25% of the 
surface . Stuckemapecnjvsa (= Potamogzi&i pectiixtfw > is die doniiiant species and PotamosetotipiaiUta. 
Zamche1Uajx&atris,bfync&}fttUmspicab89L Jbpptamaiitma ^argmtumartgtat^dUian^nydCtJxecp^lhmi 
demmi&i are associatedspecies. The macroalgi : ■' 1 ~ ^^p ,isusuallypmera 

Byiujruit The following irfcamation is based on Cooper and Severn (1992). The vegetations this alliance occurs 
Birelative^' shallow, small* mdmBdinn-iBidpandi v butiiDt ix larger lakes. Hie submerges vegetation recpires 

some aerobic root respiration andmmmlnuoients made available throu^ decomposition erf accumulated ccganic 
matter on the bottom of die ponds DecotuposOicoioc airs with the occasional lowering erf die water level iithe 
ponds. Potamog&tonsptcxt are important food for waterfowl (Weber and Wfttman 1996). 

Ailiajch: SotrFcxr 
Au6mts: M DAMM,West Identifier A 1764 

References Cocker 1996, Cocker and Severn 1992, Coopernd^Faber-Lmgeiidoenet al 1996,Faber* 
Langendoenetal. 19P7 > Hichcocl<etal 1977a, Lesica I989,Leska 1993, Lesica 1994,MTNHPnd, Sanderson 
andKettler 1996 , Weber and Witmrn 1996 

STUCKENIA HsCTlNATA ■ MYW0PHYIilJf^SPICAnJ7.lHERBACE0US ^'EGETATION 
Sago Pondweed- Eurasian Water-milfoil Herbaceous Vegetation 



hmoT Co jcht 
Envircnmrnt This camm^ occurs i\ die pemunentfy inundated, "deep water" zone erf glacial ponds of die 
western Gnat Plains xn gentle .rollrig, glacial teirain Water is usually 15*100 cm deep. The tvpe can occur mfresh 
to brackish water (270-44 J)00 olims/cm), but is characteristic erf uiiltfy brackish water (median erf 2500 ohms/cm) 
(Lesica 1PSP). These p<mds occur at anelevation erf 1300- 1500m(4300- 5000 feet). T£iderlyiigparentmateri»l» 
mixed sedimentary (p vxfy calcareous) glacial till Pond bottoms are composed of mid mmdnnBdiiih gravel 
and stows. 

Wfrtatim: These communities are characteristic aUypocr in species, and canopy covers low (<50%). Submerged 
aquatic macrophytes domiiate die vegetation. Sttxtonapecnttaui {= Pc#cmogvt0>ipect&tta)\it$&t$tt&witJL 
stands sampled, A^77op^&JZtan tpkanm ttnbt localfr domaiant and was present ii about 50% erf stands. 
R&VQicidus aquaTihz. Utncitlanamacrorhiza (= UbindcaTaYidgnm) y *xAPotamogeto}ifflhm&Qrai\itit 
occasional^ pre sent. Chmrt spp , a calcf^ule macroalgae, was often present (Lesica 1989,1994, Lesica persobs ) 
Dymrais: These communiDes probably e^erience Ifltle natural disturbance except inter* and intra*annual water 
leve 1 fluctuations . 
Svrular Association* 
• Potanugetonrichardsonii* I^sophyllumspicatum Herbaceous Vegetation (CEGL002006>*occursiidie same 

area ft has appreciable cover of die broad* leaved macregfryte Potcmofetoitnc Jiards&Si and is most abundant a\ 

water ividia lower ionic content (Lesica 19$9)< 
GJUnkk Rtasrau: G3G4 (97*11-14). Mare dun 18 occurrences erf this cattmuniEy type have been docxtmented 
in Montana ^rangzigficm die glacial potholes erf die Ovando Valley (west-ceiiiralpciticti) to those erf Missouri 
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Coteau Sub4ection(ncffth#»^mmost^touiu)«\diickidJagfi\* area most intensnrefrsairpledtthe prairie 
potholes of the BhcWeet Indian Reservatim (just east erf the Ccrat\ental Divide ,Leska 1P39X xel*ted co -identical 
caumdai (supporting am domiuiit^cu$)hAvebetnd^\munudfrcQiSt^ttd^w«n t HCrd\DikoU k ind 
California This is a common aquatic type of open* water portiere of prarie pends (sloughs in Canadian parlance) 
with shgjvt^ f brac&ish to saliw water and a variety of bottctn conditions. Hus habitat is not unicpe and the 
dcattzianXsCittUcatcr) species fcr die ccemamitytype are taoadfydisnibutediSO this type can be ejected to occur 
frcm at least Manitoba and Mimusota westward and souih to California* lhis association wis initiafyratedas rue 
because investigators had not pre viousty differentiated aquatK assemblages at die cormmitytype level 
Cttftmenfr: Thjsnpe shouMbereviewedtteoughoutil\e GreatPlainsprairiepotholesregion> Sun is 
disagreement ovei the taxonomy of Miioptnlti&t. Some audwrities consider the native NoxthAmericanplmtstobe 
MsnopfatJUm sptianm nr. ?.vi£vj<;£7tf, while others consider ttuin to be t distinct species,A4taCpfyttuRv 
*Art&¥j<r£?tf Synonymous comxuniies may have hfyriopfy Ihm e\a2bescemrtih*rihmAfmc$>}$UjM sptcanm ti 

thenanie. 

!&wm and KanErad(l972)repm that bodxMri^pTZw txcdbeicem (= Mnopty'IUm iptcancnt) nvi 

Snxtenutpectmata (= Potamogetmipectinatia) m ccoinonsxsbgfrttycemocleratt^'bracltishwater of potholes in 
Noath Dakota They describe the open-water communis of moderate frbraticishpotds as dominated fay 
ZamncheUJapahatris and £&jfteHwpircffifcitawid\ Jt# r nqp7p'Euai exdJbe&cens a secondary specie* (Stewart and 
Kantxudl971) Leska(19S9 ( 1992) cotsidered ccmuunities dominated by Z&sEcise USa /tt/ftiftu distinct frcm 
those doninatedby StixkerntxpecOtwta- Walker and Copland (1970)repcrtdiat lightly saline acpatic cannmiiM 
of southern Saskatchewan are demnutedby a nmrtoer of species inc hiding JLAriopfyttr m ex£dbe*ceM t Sbtckeraa 
pectmata is of secondary npcotance , In Saskatchewan as n North Dakota fr$?7op)ntkBu eidtbesc&ts is *■»*«* 
while ShKkertiapectmata is less abundant .opposite to whit was found n Metcm^ AfaiopJAlbm sptcanan trtd 
Stixteyuapectmc&a are among the characteristic plants of ponds ex southern California (Fenen et * 1 1996). This 
community as described ii Montana has lower species richness compared to those from other >more humid areas. 
Montana cotnuunities maybe depauperate representations erf a more widespread aquatic association of shortly to 
moderately salne water 

Stnilar communities are associated wih glacial ponds in western Montana but were called the 
Poumogetotipectviatott or the l$?tap)tilkm spca&m timxyxaxtyxypts (Ltsict 1994). 

Rangv: Hus sago poidweed- water-milfoilpondtaminuniy is found in glacial ponds iHhencrthwestem Great 

Plaits of the lAiied States and Canada ,but may range more faroadfr This conmamiiy was recorded for 13 of 84 

ponds sampled in Glacier County, btettan*. Miny hundreds of ponds exist in dw same general area 

Nations la US 

Stottt/Prcvbuts: CA?,MB:SU,MT:S1Q,ND:SU,0N*,SD:SU,SK:SU 



Soi 

Audtfis: PLesica^WCS Ccrfutaut 3 Identifier; CEGL002003 

Reference* BourgeronandEhgekmg 1994,Cowardi\etal 1979»Driscolletal 19S4,F>nenet il 1996 > Lesica 
19S9 > Lesica 1992,Lesica 1993 > Leska 1994,MTHHPivd .Stewart and Karaud 1971 .Stewart and Kantiud 1972, 
Wafcer and Copland 1970 

SALICORNU RUBRA SEASONALLY FLOODED HERBACEOUS ALLIANCE 

Red Saltwort Seasonally Flooded Herbaceous Alliance 

AllIAXOC COSCX1T 

ffMiiTinnrnt Plant associations wJOm Misalliance are found in saline degressions in the western United States 
and northern Great Pkiu Elevations range fr can 1500 to 2200 m These vegetation types occur ii shallow ,broad 
depressions with poor drainage andhi^t sal concentrations (Ifrgar 19 70, Walker and Copland 1970). Stands are 
found in eaposedmudc£ afealiflats of saliu wetland depressions during the dry or draw-down phase. Stands can 
also be found in the peripheral shaUow*marsh zone of subsaliw seinfteimanent ponds and lakes (Stewart and 
Kantrud 1971) En some areas »the major source d saliiily is groundwater discharge (Doddand Coupland 1966). 
These camntit! require moist to wet hypersaline soils which are seasonally flooded Most soils are clay to sily 
loam and may have sak encrustations on the surface after ckyiigoutiimid-stmner(Dodd and Coupland 1966). 
Ungar (1970)foundthe surface soil to have average salt cote entratiou of 4SS and pH levels that average 8.4. 
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Water often collects on the surface iithe sjn^cff after heavy raits, but by mid-summer die soil cox be dry to 
most* 

Tigitatkti: Has alliance is found ki stint depressions iithe ncrthem and western Great Plans Total vegetation 
covers sparse to moderate wahe>q>osed soil comment The harsh contitions provided by flw salne soil, sprang 
flooding, and sunmer oYought lmfa the number of species capable cf growing in this alliance Stands that have 
mere stable water tables canhave moderate diversity Saftc&isan&ra^ an animalfoib,doittiuates stands erf this 
alliance > and oftenf ams a monoctifcure on extreme fy alkaline uodflat areas. Dodd and Coupland (1966) found that 
itinadetip to $3*100% of the vegetatwe cover in stands. Other species that are often found are Chencpoduan 
7T&nfiit DiiGchlu sptcata Hwdeianjrtbaaan, frxcviilhayntfaRltt^mtX Stiaedacateeoltfotmu 
Dynttrurs These vegetationtypes have a wide distribution tithe Great Plains and Rocky Momtaiaregians f tat 
often occur ii smaU stands at the bottom of l^persaltiebtsiu,luvngvery specific lubitat needs (%pr 1974) 
Hypersabne wetland basins which support the alhance hive been JiEpactedby water diversion, livestock graza\g> 
and land conversion inmany places* Stint wetlands tithe Great Plains and tipper Midwest have been described as 
especially vulnerable to habitat fragmentation and loss toe to increasing population and agricultural development 
(Gersib and Steinauer 1991) Ihe maintenance of stands itqokts protection of hydrologkal processes such as 
seasctttlnttmdation>evaporative drydown, and naa alacctmjulatkt\,asweU ts pre servaticp of sutable htbitt. 

Ailiajcx Sottfcxt 
AudMrs: MCS,MODD. CULVER, West identifier A ISIS 

Ktfarmie* Doddand Copland 1966,Faber-Langendoenet il 199^5 > Fi.ber*Lingei\doenetal 1997, Gersfcand 
Stetwuer 1991 > HadleyandRucos 196 7, Hansen etal . lWl^Retbaum 1972, Stewart and Kantradl971,Uhgar 
1970.Ungai 197: , Ungu - 19 74 t/* r all<er and Cropland 1970 

SALICeRNlA RUBRA HERBACEOUS VEGETATION 

Red Saint ort Herbaceous Vegetation 

& WMKMT CO *C3Q T 

FMirrnniTnt ^i&fcoTjrarjjEraBfoundine^osedmudof alcahflatsctf salt\e wetland depressions durttgthe dry 
or drawdown phase. Thascoimijjnayjs also found in the peripheral shallow-marsh zone of subsaliw sem^ermanent 
ponds and lakes (Stewart and Kanoud 1971) Snsome areas, the major source crfsiliuty is groundwater discharge 
(Dodd and Coupland 1966) The principle salts are sulfates and chlorides of sodian and magnesium (Stewart and 
Kantrudl972) Few species can tolerate the extreme salinityof these wetlands Doddand Cc^land(1966)found 
Sakcortna n&ra to be the grttcipal deminant of alkalimudflats withf ine*textured soils in southern Saskatchewan* 
Vefftatwt Scdicanvanibra oftenf cams a monocukareiTiduit extremely alcalnemiidflat areas. Dodd and 
Copland (1966)found that it made tip to 38- 1( ". ' of the vegetatRre cover in plots Other species inckide 
PrxanelhaiirgraBiajsa (= PrxcineWaairoidesl DuricWti spic&a I&rdeumjttbafttmr THgiochinmaiitma 
Oimcpodum niwim , and Samoa cakeo^formu. 

i-Ruik fc Reisciu G2G3 (00-01*31). This type occurs over a broad geographic range andltasbeenrecorded 
ffctntfeteaska, Soud\D*koU > NcrthDtl!:ou > MrfftfsoU,Mca^ina > Cotoido 1 uidixord\xUo Saskatchewan, Canada. 
However,! has very specific habitat needs(Uhgar 1974c)>andthere maybe fewer than 50 occurences rangewide 
Hypersalme wetland basins which support the associaticathavebeenin^>actedbyt7aterd^ersion,lKrestockgraza'ig 1 
and land conversion inmany places* Stint wetlands tithe Great Plains and tipper Midwest have been deserted as 
especially vulnerable to habitat fragmentation and loss due to ttcreasingpopulation and agncukural development 
(Gersib and Steinauer 1991). Theinaattenance of stands erf this associationrequiresprotectictiof hydrological 
processes such as seasonal toidatkn, evapecative drydown, and mitral acoimlation»as well as preservation of 
suiable habittt, 

ElKMJ^TT DltTHBUTIOff 

Ruigt: This community is associated widihighfr akaltie wetlands or lakes indie northern Great Plans and Great 

Basin of the United States and adjacent Canada , ranging from western Minnesota to Saskatchewan, south to 

Colorado and possibly Nevada and California, 

Nations CAUS 

Stat* TrcvMtf CA?,COSl?.MB:S?,MN:Sl > MT:S2?,ND:S? > NV?,SD:S? t SK:S? 

E: zhzpt S:t?-.i 
Auflmi: D Lenz.WCS Ccnfiiftavt: : Idemifrei CEGLGQ1999 
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